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Abstract 
   
Stormwater nonpoint source pollution (NPSP) is a result of diffuse sources of pollutants 
transported by rainfall and surface runoff into stormwater ponds and drainage systems before 
percolating into the ground. In particular, the nutrients found in fertilizers, pesticides, and 
herbicides applied in excess by homeowners and landscapers can cause a range of issues in 
stormwater ponds from fish kills to eutrophication. As a result, Manatee County, Florida has 
issued a fertilizer ordinance with best management practices (BMPs) and a fertilizer black out 
period to reduce NPSP.  This study is aimed at capturing the perceptions of residents which 
affect stormwater NPSP through their behaviors, awareness, and knowledge. Interviews, surveys, 
and observational data were used to establish social indicator scores, gather qualitative data, and 
evaluate outreach efforts surrounding the Manatee County fertilizer ordinance and the function 
stormwater ponds in Lakewood Ranch.  
Results showed that residents substantially lacked awareness of the fertilizer ban, 
ordinance and grass clipping violation fine. Outreach questions revealed that 69% of residents 
had not seen any materials related to the ban. While residents’ feelings generally ranged from 
neutral to positive with regard to shoreline and aquatic plants, they remained resistant to the 
actual installation of the plants. The results also indicated that residents were well aware of the 
purposes shoreline plants serving as barriers and nutrient filters. In addition, Key Informant 
interviews revealed that while residents understood the environmental consequences of their 
actions, they maintained their behavior to adhere to deeply rooted social norms. 
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Chapter 1:  
Introduction 
 
“If you cannot measure it, you cannot solve it… “This sentiment rings true for most, if 
not all, environmental managers. Can environmental managers mitigate water quality issues by 
advancements in measurable technology alone? Can human behavior be measured, more so, can 
it be changed? In order to ameliorate anthropogenic induced water pollution, environmental 
technology is fundamental; however, complementary social indicators could add more than 
simply a human dimension to water quality management, but a measureable human dimension. 
Social indicators provide a method to assess the human factor and social trends in resource 
management programs (Genskow & Prokopy, 2009). 
 Complementary social indicators can be particularly beneficial in nonpoint source 
pollution (NPSP) management where there is no discernible origin of pollution and where 
pollution is largely the result of human behavior, emerging from various sources such as 
agriculture, landscaping and in urban settings (Carpenter et al., 1998; Fraser et al., 2013). 
Carpenter et al.(1998) states that the increased levels of phosphorous and nitrogen negatively 
impact surface waters in the United States in the form of eutrophication and degradation of plant 
and animal life in lakes, rivers, and estuaries are a result of NPSP from agriculture and urban 
areas.  
However, the fertilization of residential lawns is becoming a major source of NPSP. 
Motivated by social norms to conform to the homogenous landscapes within neighborhoods, and 
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being held legally accountable by the enforcement of the rules of Homeowner Associations 
(HOAs), homeowners are increasingly applying disproportionate amounts of fertilizer to their 
landscapes (Fraser, 2013; Nassauer, Wang & Dayrell, 2009).  Fraser (2013) found that residents 
in homes of higher value tended to over fertilize their landscapes compared to those who owned 
homes of lesser value. Additionally, HOAs encourage homeowners to maintain a certain 
aesthetic standard. Whether through more subliminal or overt means, HOAs can “encourage 
higher usage of chemicals to attain those [high aesthetic] standards (Fraser, 2013, p.30).” 
Indeed, residential landscape practices in the master-planned community of Lakewood 
Ranch, Florida are creating excessive sources of nutrient pollution in the numerous stormwater 
ponds and by extension, the Tampa Bay watershed (Monaghan, 2013). Lakewood Ranch is part 
of the Schroeder-Manatee Ranch which was formed in 1922 when the Uihlein family acquired 
over 48 square miles of land east of I-75 in Manatee and Sarasota counties (SMR, 2013). Today, 
it is a 17,500 acres award winning master-planned community and has been recognized at the 
largest green-certified community in the US. This means every home meets the Florida Green 
Building Coalition’s Green Home Standard. There are three major HOAs called 
Summerfield/Riverwalk Village Association (SRVA), Country Club/Edgewater Village 
Association (CEVA), and Greenbrook Village Association (GBVA) (Lakewood Ranch, 2013). 
Residents and landscape contractors in these neighborhoods overwater, fertilize and 
apply unwarranted amounts of chemicals than needed to maintain the appearance of healthy lawn 
turf.  This is partly due to the aesthetic that Lakewood Ranch purports—one of immaculate, 
green, manicured lawns and “lakefronts” devoid of aquatic and shoreline (littoral) plants. This 
social norm is seen in many communities throughout the U.S. where status, wealth, and envy all 
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converge in the appearance of one’s lawn (Jenkins, 1994; Nassauer et al., 2009; Robbins, 2007; 
Steinberg, 2006). As a result of these social norms, the stormwater ponds perceived as lakes in 
Lakewood Ranch are not performing to their expected function of appropriately mitigating 
nutrient loading. Manatee County has enacted a fertilizer ordinance as of May 2011 to ban the 
use of phosphorous and nitrogen during Florida’s wet season (June-November) to reduce the 
impacts of runoff transporting nutrients (Manatee County, 2013). 
In Lakewood Ranch, human behavior is responsible for NPSP water pollution, yet not a 
single polluter can be identified as in point source pollution (PSP). Therefore, attempting to 
promote behavioral changes in water quality management should involve assessing the 
knowledge, attitudes, awareness, social norms, and possible constraints involved in stakeholder 
choices. Social indicators will allow managers to measure progress toward goals by employing 
the use of a variety of social statistics (Bauer, 1966). In order to measure the success of 
environmental management practices, which are similar to environmental indicators, social 
indicators can measure stakeholder awareness, behavioral intentions, and changes in practices 
(Genskow & Prokopy, 2011; Ribaudo & Horan, 1999).   
 
1.1: Research Problem 
The purpose of this research is to capture the perceptions, awareness, and knowledge of 
individuals and communities which affect stormwater NPSP through their behaviors. This 
research will also evaluate the effectiveness of the social intervention in place to give 
stakeholders and researchers the opportunity to effectively target their efforts. Social indicators 
(via surveys) and supplemental qualitative data acquired through key informant interviews and 
secondary focus group data will be used to accomplish this. The survey instrument will be 
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categorized based on the Social Indicator Planning and Evaluation System conceptual framework 
(Azjen, 1991; Genskow & Prokopy, 2011). The results of this research act as more than a case 
study of the community Lakewood Ranch, but will have larger implications not only for master-
planned communities which maintain landscapes through Homeowners Associations, but 
neighborhoods with deeply rooted social norms surrounding their landscapes (Robbins, 2007).  
This study will provide a background of water quality in the United States and Florida, 
followed by a discussion of the legislation and policy which surround the management of NPSP 
beginning with the inception of the Clean Water Act. Next, NPSP best management practices 
will be explored. Factors affecting NPSP in residential areas will be discussed and the conceptual 
framework will be outlined through a review of literature on the use of social indicators in 
resource management and NPSP with a brief introduction to community based social-marketing. 
Lastly, the research design, study area, methodology will be explained and the results 
surrounding the research questions of this study will be discussed.   
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Chapter 2:  
 
Literature Review 
 
2.1: Introduction 
This chapter is divided into five sections comprising of the following: 1) Water Quality in 
the United States and Florida, 2) Nonpoint Source Pollution (NPSP) Legislation and Policy, 3) 
NPSP Best Management Practices, and 4) Factors affecting NPSP and 5) Stakeholders. Nonpoint 
Source Pollution (NPSP) is a result of various diffuse sources and is caused by rainfall flowing 
over surfaces and percolating into the ground. Runoff then carries pollutants including fertilizers, 
chemicals, insecticides, herbicides, oil, grease, and sediment among other things depositing them 
into stormwater ponds and by extension, into the larger watershed. Florida particularly has issues 
with nutrient runoff from nitrogen and phosphorous (common in fertilizer) which can have long-
lasting, detrimental effects upon the Florida’s wetland ecology (Chavez, 2010).  
 
2.2: Water Quality in the United States and Florida 
Across the United States, NPSP is the leading cause of water quality issues (EPA, 2012). 
Causes of surface water impairment include sediments (mostly in rivers and lakes), nutrients, 
pathogens, organics, and metals and pesticides. Nutrients such as nitrogen are responsible for 
eutrophication of surface waters, groundwater contamination and acidification of forest 
watershed (Baker, 1992). 
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The United States Environmental Protection Agency (USEPA) classifies 44% of U.S. 
water bodies assessed to be impaired. Fifty-six percent (56%) of water bodies were fully able to 
support all functions, with just 3% of this displaying signs of deterioration (USEPA, 2009).  
There are 52.8% of rivers and streams, 67.3% of lakes, and 71.1% of bays and estuaries 
recognized as impaired. Major causes of impairment include: Mercury, nutrients, pathogens, 
sediments, atmospheric deposition, agriculture and urban-related runoff by data reported by 
states from 2006-2012 (USEPA, 2014). States record the designated uses for their waters into 
categories or classes which include fish and wildlife protection and propagation, recreation, 
public water supply, aquatic life harvesting, agricultural, industrial, aesthetic value, and 
recreational or ecological significance. Water quality standards in the United States consist of 3 
factors: the designated use (fishing, agriculture), the criteria thresholds (numerical 
concentrations), and anti-degradation policy (prevention) (USEPA, 2009). Florida Department of 
Environmental Protection’s (FDEP) evaluation of 6,300 of Florida’s water bodies found poor 
water quality in 28% of river and streams, 25% of lakes, and 59% of estuaries/estuarine areas. As 
of 2008, all of the state has been evaluated, resulting in 2,565 Total Maximum Daily Loads 
(TMDLs) needed for 1,688 Floridian waters (FDEP, 2008). Xian, Crane, & Su (2007) 
investigated urban land use and its impact in Tampa Bay by analyzing impervious surfaces 
through the use of satellite imagery to determine increases in urban density and population. The 
results found strong correlations between most tested pollutant loadings, impervious surfaces, 
and population density (Xian et al., 2007). Impervious surfaces are a major cause of NPSP and 
increase the volume and rate of urban runoff serving as a “key environmental indicator of the 
health of urban watersheds and as an indicator of non-point source pollution runoff (Xian et al. 
2007, p.1).” The Little Manatee basin (Manatee county) showed an average of 2,082 tons/year of 
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BOD5 (Biochemical Oxygen Demand) and 2,421 of TSS (Total Suspended Solids) and 100 
tons/year of NO3 + NO2 (Total nitrates and nitrates) in its waterways (Xian et al., 2007). 
In residential and commercial areas, stormwater ponds are typically used as a catchment area 
for excess runoff to prevent flooding. They have also grown to provide desirable aesthetic water 
features for homeowners, and serve as areas to fish, recharge groundwater, and create new 
habitat for wildlife such as shore birds (Tixier, Lafont, Grapentine, Rochfort, & Marsalek, 2011). 
Stormwater ponds capture nonpoint source nutrients and bacteria. However, high levels of 
pollutants coupled with low water circulation can cause numerous issues (Novotny, 1995). 
Runoff with a combination of fertilizers, fecal matter, and other forms of domestic runoff from 
homes and driveways create toxic conditions in which algae blooms grow exponentially (Serrano 
& DeLorenzo, 2008). Serrano & DeLorenzo’s (2008) study of a residential coastal stormwater 
pond examined water quality issues and human impacts through utilization of water quality 
samples as well as surveys to determine that the sources of contamination in the pond which 
were likely from the frequent fertilizer use and pesticides as well as pet waste. Additionally, 
disposal of lawn clippings in stormwater ponds and mowing lawns to the water’s edge removes 
the protective vegetative buffer which aids in filtering out nutrients (Serrano & DeLorenzo, 
2008). This can add to contaminant increases and hypoxic environments. Vegetative buffer zones 
can mitigate pesticides and fertilizer nutrients in nonpoint source pollution through filtration and 
providing a physical barrier (Bouldin, Farris, Moore, & Cooper, 2004; Syversen & Bechmann, 
2004). Water quality issues indicative of runoff from anthropogenic causes have also been 
observed in other studies (Chang, Marimon, Islam, & Wanielista, 2013; Serrano & DeLorenzo, 
2008; Tixier et al., 2011).   
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2.3: Nonpoint Source Pollution Legislation and Policy 
Much of the lack of progress in this area of water pollution is due to the mostly 
unregulated and unchecked nature of nonpoint source water pollution in policy (Gould, 1990). In 
the 1972 Federal Water Pollution Control Act Amendments of 1972, Section 208, specifically 
noted agriculturally (related) sources of pollution; however, the main focus was the regulation of 
point source pollution. It was during this time that the National Pollution Discharge Elimination 
System (NPDES) created a compulsory permit system for effluent limitations. The act was 
renamed the Clean Water Act, and continued to pay little attention to NPSP due to the diffuse 
nature of it and lack of technology available to mitigate its impacts (Gould, 1990; Houck, 2002). 
In Section 303 (d), states would recognize impaired waters that continued to be polluted after 
technological applications and determine TMDLs (Total Maximum Daily Loads) for pollutants. 
Nonpoint sources remained for the most part unaffected by this legislation (Keller & Cavallaro, 
2008; Houck, 2002). In 1987, Congress provided Section 319 to the Clean Water Act to control 
NPSP, yet planning methods to address the issue remain a state controlled operation (Gould, 
1990). Section 208 requires states to conduct water quality assessments and the development 
area-wide management plans, especially for the highly populated urban areas. The studies that 
emerged from the monitoring and measuring of effectiveness of these procedures provided the 
basis for Best Management Practices (BMPs) (FDEP, 1999; Lindau, Bollich, & Bond, 2010). 
While NPSP is reported as substantially diminished by the Florida Department of 
Environmental Protection (FDEP, 2008), the Stockholm Institute reports that the lack of 
numerical criteria is a hindrance to the successful management of NPSP, costing the state 
millions of dollars in the process. Moreover, while most water quality standards have numerical 
terms, Florida retains narrative water quality limits, lacking “an objective water-quality baseline 
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against which to measure progress in curbing nutrient pollution…or any measurable, objective 
means of determining whether a water-quality violation has occurred (Stanton & Taylor, 2012, 
p.6; Badruzzman, Pinzon, Oppenheimer, & Jacangelo, 2012).” With Florida’s surface waters 
providing 38% of drinking water or some 4.3 billion gallons a day, it is critical to maintain high 
water quality. More so, since various studies show that nitrate concentrations in springs have 
increased due to human activity over the past 50 years (Badruzzman et al., 2012; Katz, Bohlke, 
& Hornsby, 2001; Panno, Hackley, Hwang, & Kelly, 2001). 
Still, there are several ways of mitigating NPSP through policy. The first being voluntary 
programs; participation is optional and tends to be most favored by polluters and regulators. 
“Command and control” programs have been utilized to control point source pollution.  There 
are also various economic tools to accomplish policy initiatives and goals. These include an 
input tax (agricultural products e.g. fertilizer), ambient tax/subsidy where farmers receive 
payment for below level pollution or a tax when they surpass this level (Bystrom & Bromley, 
1998).This can pose a problem due to the shifting weather (i.e. pollution movement with storms), 
and negatively affect a farmer through unjust taxation (Xepapadeas, 2011; Dowd, Press, & Los 
Huertos, 2008). Governmental financial assistance in the form of subsidies and grants fund 
Section 319 projects. Subsidies (green payments) are paid to polluters who engage in practices to 
reduce NPSP. There are also tradable permits between point and nonpoint sources; however, this 
can be subjective due to variability in emissions which are traded for loads or changes in best 
management practices (BMPs) (Horan, 2001). Lastly, there are also liability rules and 
performance bonds where polluters can be sued by the government if connected directly to 
environmental damage (Dowd et al., 2008).  
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According to Dowd et al. (2008) there is a gap in NPSP literature regarding the methods 
by which regulators plan and implement policy. This includes addressing the politics involved, 
how practical conditions in policies are formed, the barriers to reaching aims, and a measurement 
of the level of success of NPSP policies in reaching environmental goals (Dowd et al., 2008). 
The regulation of NPSP is unlike other forms of pollution. Its pervasive and nebulous nature 
makes it difficult to manage and measure the environmental effectiveness of policy. Regulation 
is left up to the states which have a tendency to resist federal efforts to dictate pollution control 
programs (Laitos & Ruckriegle, 2013). 
 
2.4: Nonpoint Source Pollution Best Management Practices 
The term “nonpoint” means it does not meet the conditions for what is defined as a “point 
source” by the Clean Water Act. NPSP is caused by fertilizers and herbicides from agricultural 
land, sediment, nutrients, oil and other chemicals from urban areas and is considered to be the 
main cause of water quality impairment in the United States. The most prevalent contributor is 
the agricultural sector (EPA, 2012). Best Management Practices (BMPs) range from structural 
(e.g. stormwater pond design), to recommended behavior practices with respect to policy (in this 
case, the fertilizer ban). They are recommended at both the national and state levels to address 
the breadth of water quality impairment causes (Carpenter et al., 1998).  
NPSP is challenging. The vastness of its reach ultimately creates a “landscape-scale 
phenomenon which can come from several sources: agriculture, silviculture, mining, 
construction, and urban activities and atmospheric deposition (Neary, Swank & Riekerk, 1988, 
p.2).” The various ways that NPSP issues can become aggravated make it difficult to form a 
clear relationship between NPSP and water quality, temporally. Problems which transpired years 
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ago could remain in sediments or wetlands and either will produce water quality problems after 
controlled measures have been put into place or create water quality issues from pollution 
produced from a different period of time. At its core, NPSP is a management issue crossing over 
into economic, legal, institutional, and political arenas (Neary et al., 1988). 
Nutrient BMPs include soil testing to determine the nutrient capacity, setting realistic 
yield goals so as to avoid over applying nutrients, and choosing appropriate sources of nitrogen 
and timing the application. BMPs for the control of NPSP in Florida are site-specific, ranging 
from practices formulated for Green Industries to Florida yards (Lilly, 1997). In the case of 
stormwater, much of the pollution generated from runoff is a result of the behavior of the 
individual. This includes littering, disposing of trash and pet waste, use of lawn chemicals, 
motor-oil changes and the disposing of household chemicals. There is a strong emphasis on 
awareness and education to improve the knowledge of the implications of behavior to influence 
the adoption of environmentally sound behaviors and practices (EPA, 2012; Ribaudo, 1999). 
Of particular importance in southern states such as Florida, is the role of wetlands. 
Wetlands are critical to the health of the ecosystem as well as traditionally serving as a filtering 
mechanism for discernible source pollution (Baker, 1992). Recent studies have shown the 
benefits of constructed wetlands in NPSP management to improve water quality (Diaz, O’Green, 
& Dahlgren, 2012; Ham, Yoon, Kim, & Kim, 2010; O’Green et al., 2010). Floating treatment 
wetlands added to existing stormwater ponds have also been used to absorb nutrients from 
stormwater ponds (Winston et al. 2013; Borne, Fassman & Tanner, 2013; Chang et al., 2013).  
Community outreach and education activities can increase the population’s interest in 
their community’s environmental issues. According to Serrano & Delorenzo (2008) outreach 
results in more knowledge of how humans impact water quality and in the HOAs utilized 
12 
 
management practices to curb algae growth including the installation of vegetative buffer zones. 
Sakar & Bhattacharya (2004) contend that there is the need for grassroots education for locals in 
facing the challenges of water quality and resource management. This will lead to the residents 
eventually coming to understand and implement environmentally sound practices in the future, 
thus creating a “consciousness” among the people surrounding sustainable practices (Sakar & 
Bhattacharya, 2004). Cost can be a major factor in monitoring and evaluating the effectiveness of 
endeavors to combat NPSP, making measuring behavioral changes a more cost effective method 
than frequent water quality testing (Liu, Zhang, Wang, Yaxin & Zhenyao, 2013). Reimer, 
Weinkauf & Prokopy (2012) argue that that while many studies have examined what the 
motivations behind adoption of best management practices are, there remains a lack of 
understanding on how to encourage adoption. Therefore, it is not only important to understand 
the role of the producer (i.e. resident, farmer) as well as the characteristics of their area (e.g. farm, 
residential home in HOAs), but also how individuals view the acceptability of various best 
management practices—in other words, providing a holistic perspective of all aspects involved 
in an individual’s decision in order to determine how this influences their choice to adopt a 
certain behavior (Reimer et al., 2012; Reimer & Prokopy, 2012). 
 
2.5: Factors affecting Nonpoint Source Pollution in Residential Areas  
 
2.5.1: Introduction 
This section will review the factors affecting NPSP in residential areas, specifically, 
Lakewood Ranch. Landscaping and ecological norms play a large role in the choices residents 
make. Stormwater ponds, pervasive throughout Lakewood Ranch are a main component in 
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abating NPSP in Lakewood Ranch and I will discuss the importance of vegetative buffer zones 
and aquatic plants (FDEP, 2009). Fertilizer recommendations will cover the two behavior goals 
of becoming aware of and adhering to the Manatee County fertilizer ordinance and the role of 
proper grass clipping disposal.  
 
2.5.2: Landscaping and Ecological Norms 
The perception of lawns in communities is linked to social status and acceptance. 
Moreover, when addressing issues connected to lawn care this can be interpreted as both positive 
and negative in the sense that individuals feel a sense of responsibility to their landscapes. 
Nevertheless, their actions can affect the environment negatively. Using education to mitigate 
impacts of landscaping practices is more likely to influence the behavior of homeowners if it is 
targeted towards a group versus an individual (Blaine, Clayton, Robbins, & Parwinder, 2012; 
Serrano & Delorenzo, 2008). 
With lawns creating a visual sense of community it is logical that related issues should be 
addressed as a community. Maintaining lawns at a certain level is reinforced through legal means 
such as Homeowner Associations and deeds. Turfgrass use continues to increase throughout the 
United States leading to the growing use of lawn chemicals to maintain it. Typically, the 
homeowner will apply more chemicals per hectare than agricultural users (Robbins & 
Birkenholtz, 2003). While turf can provide various environmental and social benefits in the form 
of urban heat island protection and accelerated groundwater recharge, there are also concerns 
surrounding the efficiency of how lawn chemicals are used (Blaine et al., 2012). Analysis of 
homeowner perceptions and practices surrounding landscaping practices are uncommon; an 
interdisciplinary approach is needed to explore homeowner norms and their ecological 
14 
 
landscapes within neighborhoods to understand the complexity surrounding the drivers which 
impact management practices and the ecological expression in lawns (Blaine et al., 2012; Cook, 
Hall & Larson, 2012). Landscaping perceptions and behaviors are complex, deeply rooted issues 
which presents a formidable challenge to environmental managers (Hostetler & Noiseux, 2010). 
Nassuer’s et al. (2009) study examined the role cultural norms place in the appearance of 
landscapes and one in particular – an individual’s internalized sense of what neighbors find to be 
acceptable may affect how personal landscaping practices are formed and how that affects the 
surrounding ecosystem. Landscapes are powerful in that they are public reflections of an 
individual’s status.  
 
2.5.3: Stormwater Ponds 
Stormwater ponds, designed to control urban runoff and pollution loads, have become a 
common sight throughout the urbanized areas of the US, Canada, Australia, and France among 
others. Stormwater ponds are used as a detention system designed to have aquatic plants 
surrounding the perimeter—this assists in filtering sediments and nutrients to allow them to settle 
at the bottom of the pond before they are absorbed into the ground (Tixier et al., 2011; Wium-
Andersen et al., 2013). Vegetation provides an important buffer around the pond. In the study 
site at Lakewood Ranch, residents prefer their lawn mowed to the very edge of the pond. This is 
not conducive to the pond’s intended purpose. As a result of lack of filtering, algae blooms, 
eutrophication, and other signs of an unhealthy pond can develop. It is the responsibility of the 
HOA or homeowner to maintain these ponds after they have been constructed and the lot has 
been bought (SWFWMD, 2009). A buffer zone of approximately 10 ft. between the lawn and the 
shoreline is recommended to absorb nutrient runoff (SWFMD, 2009). It is important to know 
15 
 
what types of plants are being used (e.g. less water-intensive, low maintenance plants) as this can 
impact the amount of water and fertilizer used in a positive way by reducing stormwater NPSP 
(Bouldin et al. 2004; Syversen & Bechmann, 2004). Planting aquatic plants also encourages the 
health of the pond system by filtering runoff, trapping sediments, and even providing a pleasing 
aesthetic, as well as an aquatic habitat for flora and fauna -- overall they improve the water 
quality of stormwater ponds (SWFWMD, 2009).  
 
2.5.4: Fertilizer Ordinance 
Manatee County has adopted a fertilizer ordinance to curb algal blooms, fish kills, and 
overall poor water quality caused by fertilizer overuse. It bans the use of nitrogen and 
phosphorous from June 1 to September 30 in any given year. This ordinance applies to residents, 
businesses (self-application) and landscaper professionals. While residents and businesses are 
only responsible for applying the appropriate amount of fertilizer depending on the time of the 
year, landscapers are required to be certified to apply fertilizer throughout the year. The 
ordinance also requires that grass clippings must not be deposited into stormwater conveyances 
or roadways, but be pushed back into the grass so the nutrients on the blades goes back into the 
lawn or act as compost (Manatee County Board of Commissioners, 2012). Violations against the 
ordinance are enforced by the Fish and Wildlife Commission and County Extension Agents. 
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2.6: Stakeholders of Water Resources in Lakewood Ranch 
 
2.6.1: Southwest Florida Water Management District 
The Southwest Florida Water Management District (SWFWMD) manages water 
resources of 16 counties which span 10,000 square miles. It is governed by a board comprised of 
13 unpaid, state-appointed individuals that dictate its activities. Initiatives taken by the board of 
SWFWMD includes flood protection, water use, well construction, environmental resource 
permitting, water conservation, education, and data collection and analysis among others. 
SWFWMD is responsible for the permitting of new developments for capturing and treating 
stormwater, and improving stormwater including restoration of habitats that naturally filter water 
(i.e. wetlands) (SWFWMD, 2013). 
 
2.6.2: Schroeder-Manatee Ranch 
The Schroeder-Manatee Ranch (SMR) began in 1922 when the Uihlein family acquired 
over 48 square miles of land east of I-75 in Manatee and Sarasota counties. SMR is a powerful 
entity whose expansion includes Master-Planned Lakewood Ranch, SMR Aggregates, Sarasota 
Polo Club, and agricultural operations (turf grass and trees). SMR prides itself as being at the 
forefront of environmental stewardship and sustainable water management. SMR states “whether 
it is preservation of sensitive habitat, extensive use of alternative water sources or 
implementation of Best Management Practices, SMR farms has been well out front in making 
natural resource management a part of every land management decision…(SMR, 2013).” 
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2.6.3: University of Florida IFAS Extension Offices 
The University of Florida’s Institute of Food and Agricultural Sciences (UF/IFAS) is a 
component of the university that holds a federal-state-county partnership in order to develop 
research in the areas of agriculture, human and natural resources, and life sciences. The mission 
of the institute is to “sustain and enhance the quality of human life” (UF/IFAS, 2013). The 
UF/IFAS has offices in every county throughout Florida providing workshops, classes, training, 
and certifications. UF/IFAS is an integral component of the Florida-Friendly Landscaping 
program providing the recommendations and practices to produce a landscape which conserves 
water and reduces pollution, protecting Florida’s natural resources.  
 
2.6.4: Community Development District 
An interesting component to Lakewood Ranch is that it holds its own local governance. 
This is referred to as a Community Development District (CDD). CDDs are influential local 
entities which “plan, finance, construct, operate, and maintain community-wide infrastructure 
and services for the benefit of its residents (Lakewood Ranch Inter-District Authority, 2013).” 
They were created in accordance with Florida Statutes, Chapter 190 and are governed by a five-
member Board of Supervisors elected by voters.  
 
2.6.5: Lakewood Ranch Homeowner’s Associations 
The Homeowner’s Association (HOA) is a non-profit organization which enforces the 
rules and conditions provided by Lakewood Ranch to maintain a “uniform aesthetic throughout 
the community.” The chart (Figure 1) below displays the chain of authority beginning with the 
homeowners. Lastly, residents and landscapers that apply fertilizers are directly affected by the 
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ordinance. Residents are at the core of this study as their perceptions and behaviors surrounding 
stormwater ponds and landscaping practices affect the amount of nutrients entering waterways. 
In maintenance free areas, landscapers are responsible for all planting, fertilizing and watering 
and play an integral role through their management of landscapes and influence on stormwater 
ponds. 
 
Figure 1: Chain of Authority in Lakewood Ranch’s Homeowner’s Association (Lakewood Ranch Inter-District 
Authority, 2013). 
. 
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Chapter 3: 
 
Conceptual Framework –Theory of Planned Behavior and the Social Indicators 
 
3.1: Introduction 
This chapter covers the conceptual framework this study is based on. The basis for much of 
the research on social indicators to influence pro-environmental behavior utilizes the theoretical 
framework known as the Theory of Planned Behavior (TPB) (Azjen, 1991). Research on the use 
of Social Indicators in NPSP management is fairly new, emerging within the last few years in the 
form of the Social Indicator Planning and Evaluation System designed by researchers in the 
Great Lakes Regional Water Program (Genskow & Prokopy, 2011). Lastly, there will be a brief 
introduction to community based social-marketing which is the current method of social outreach 
in place in Lakewood Ranch. 
 
3.2: Social Indicators and Resource management 
The Theory of Planned Behavior (TPB) is one of the most repeatedly citied and used 
models for the prediction of human intention and behavior, holding the highest scientific impact 
score among US social psychologists. The Theory of Planned Behavior involves predicting the 
intention of individuals as a result of considering the subjective norms (perceived social 
pressure), perceptions (perceived behavioral control) and attitudes (attitude toward the behavior) 
of the individual Figure 2 is a flow diagram of the theory (Azjen, 1991; Azjen, 2011). Together, 
subjective norms, perception, and attitudes create “behavioral intentions.” Strong intentions (as a 
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precursor to actual behavior change) to adopt a behavior are associated with positive attitudes, 
(Azjen, 199; Azjen, 2011). The TPB is the basis for much of the literature on the use of social 
indicators in resource management and health fields (Gaston, 1996; Corbett, 2002; Tonglet, 
Phillips & Read, 2004). 
 
 
 
Figure 2: Theory of Planned Behavior (Azjen, 1991) 
Indicators have the ability to serve as a “‘proxy or metaphor for phenomena that are not 
directly measurable,” influencing public policy through the measurement of social aspects of 
people’s lives (e.g. literacy rates, life expectancy) (Cobb & Rixford, 1998 as cited in Genskow & 
Prokopy, 2009). Cole, Eyles & Gibson (1998) discussed the development of indicators of human 
health in ecosystems noting specific criteria when selecting indicators. Of these indicators 
responsiveness to change, indicator desegregation capability (across personal and community 
characteristics), comparability (across populations and jurisdictions) and representativeness 
Perceived 
Behavioral 
Control
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(across crucial dimensions of concern) could be applicable to NPSP management. Indicators 
represent “sign posts of change…monitored over time, they provide clues to the direction the 
community is heading. 
Corbett’s (2002) study is an excellent example of the use of the TPB in resource 
management through the evaluation of interactions between two government agencies with 
programs to improve water bodies in a riparian area where participation of private land owners 
has been poor. Participation is essential in order to successfully abate damaging ecosystem 
practices as well as in comprehending from an agency perspective what factors are directly 
related to the lack of participation (Corbett, 2002). Ajzen’s Theory of Planned Behavior is 
utilized by many researchers to predict health-related behavior and environmental behavior 
changes (Azjen, 1991). This model has been refined over the years granting it with great 
specificity in various contexts (Kakoko, Astrom, Lugoe, & Lie, 2006; Forward, 2009; Azjen, 
2011). 
According to Corbett (2002), in the Utah Association of Conservation Districts, each 
district works directly with farmers, ranchers, and land users to improve conservation practices 
which are decided by individual volition. Individuals may feel moral responsibility toward the 
environment and that may influence their behavior. Additionally, the financial capability for 
investment in water saving technologies has a strong influence on the behavioral choices of land 
owners. The TPB also tests for environmental attitudes, moral norms, self-efficacy, knowledge, 
information seeking and exposure, past behaviors, and cost and financial factors (Corbett, 2002; 
McCann & Easter, 1998). The intention of this study was to identify the best “predictors of 
intention to participate,” essentially, social indicators through questions such as “How I treat my 
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land doesn’t make much difference in the overall quality of the environment?” (e.g. self-efficacy 
indicator). Others studies on farmer perceptions and relationships to soil conservation practices 
and policy perspectives (Ervine & Ervine, 1982), investments in long-term conservation 
improvements (Featherstone & Goodwin, 1993), and TMDL implementation and stakeholder 
conflicts in Florida (Borisova, Racevskis, & Kipp, 2012) also show similar concerns among 
stakeholders.  
Force and Machlis’ (1997), human ecosystem model presents a method for organizing 
and selecting social indicators for ecosystem management. The model used in the Upper 
Columbia Basin is stated to provide “a rationale for selecting specific social indicators to assess 
socioeconomic conditions” (Force & Machlis, 1997, p.369.). However, in this model they 
employed 1990 census data and secondary information in order to create 39 indicators as 
opposed to conducting primary surveys on a specific issue or site (i.e. watershed or forest 
system). Therefore, although the model creates a very broad view, it does present an excellent 
baseline for measurement. Social indicators can be used in environmental management to 
conduct comparative studies across areas (watersheds) and throughout a project’s a duration 
(Force & Machlis, 1997). 
The common thread through these studies is the focus on the broader perspectives 
acquired through the use of social indices. Endter-Wada, Blahna, Krannich, & Bruson (1998) 
discuss the incomplete inclusion of social sciences in ecosystem management as “ecosystem 
management decisions are based on primarily biophysical factors [that] can polarize 
people…making policy processes more divisive than usual.” Endter-Wada et al. (1998) suggests 
adding a complementary component of social science indices which are specific to each 
ecosystem. Oftentimes the data provided by public involvement does not convey the intricate and 
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variable links between the social and biophysical spheres on a site-specific scale (i.e. a 
watershed), instead providing broad, and general assessments (Force & Machlis, 1997; Endter-
Wada et al., 1998).  
 
3.3: Social Indicators and Nonpoint Source Pollution 
The use of social indicators in nonpoint source pollution (NPSP) management is fairly 
new; as a result, there is a lack of published literature on the topic. While there are studies which 
have linked landscaping practices to nitrogen and phosphorous sources in runoff which affect 
lakes (Serrano & DeLorenzo, 2008; Blaine et al., 2012), there are few, specifically on NPSP and 
the use of social indices. The Great Lakes Regional Water Quality Program, land grant 
universities, and a total of six states in the Midwest have worked in conjunction with the United 
States Environmental Protection Agency (USEPA) to create a conceptual model which integrates 
social indicators into the planning and evaluation of nonpoint source water quality projects to 
supplement the USEPA watershed management handbook (Genskow & Prokopy, 2013). Social 
indicators are used as a measurement tool to gauge change of behavioral action of the individual 
throughout the timeline of a project. The social indicator system depends on a system of core and 
supplementary indicators, provides methods to obtain data, how to analyze these data, and how 
to proceed with a post project analysis followed by reporting through the use of on an online tool 
called SIDMA (Social Indicator Data Management and Analysis). Figure 3 shows the 
associations between social indicators and improvement of water quality through a conceptual 
model (Genskow & Prokopy, 2013; Genskow & Prokopy, 2011). 
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Figure 3: Conceptual Model for Social Indicators and Water Quality Management (Genskow & Prokopy, 2011) 
 
In NPSP management, successful improvement of water quality is largely a determinate 
of individual management decisions for a parcel of land, and is what causes landowners to make 
certain choices. While there are social components to NPSP projects such as educational 
outreach, workshops, providing financial incentives, etc., what is lacking is a measure of the 
effectiveness of management changes and agency efforts with land owners. Again, the indicator 
system is based on Azjen’s Theory of Planned Behavior (Azjen, 1991) which links “attitudes, 
subjective norms, and behavioral intentions…to understand behavior in natural resources” 
(Genskow & Prokopy, 2007). There are various influences to behavioral intention: education, 
socioeconomic status, age, all of which need to be placed in a local context to interpret 
accurately. Figure 4 displays an example of the goals, intended outcomes, core social indicators 
for NPSP management according to the Social Indicator Planning and Evaluation Handbook 
(Genskow & Prokopy, 2011).  
After the launching of the Great Lakes Social Indicators for NPSP Management Project, 
Genskow & Prokopy (2009) made note of considerations involved in indicator development 
process. Building capacity with stakeholders to understand and interpret social data enables 
effective participation and accountability of the outcomes. The need for a strong participatory 
component to engage a wide scope of stakeholders is therefore, essential. Most importantly, 
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focusing on a small set of core regional indicators ensures regional consistency, while 
supplemental indicators retain local flexibility. The result is an indicator system that can be used 
on multiple levels and scales, geographically and agency-wise (Genskow & Prokopy, 2009; 
Borisova, Racevskis, & Kipp, 2012).  
 
 
Figure 4: Goals, Intended Outcomes, and Core Social Indicators (Genskow & Prokopy, 2011) 
 
3.4: Community-Based Social Marketing 
Community-based social marketing (CBSM) is needed to understand the method and 
goals of the educational outreach campaign to promote sustainable behavior in Lakewood Ranch. 
CBSM is a method of making psychological knowledge available and accessible to 
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environmental managers to promote sustainable behavior. CBSM contains four steps: identifying 
barriers to behaviors, selection of which behaviors to promote, the creation of a program to 
overcome barriers to change, testing the program through a pilot, and evaluating upon a broader 
implementation (McKenzie-Mohr, 2000). There is a strong emphasis on identifying the barriers 
that keep people from adopting a behavior in order to strategically orient programs to encourage 
individuals to move past them and adopt sustainable behavior. On deciding which behaviors a 
population will adopt, it is prudent to consider what kind of change this behavior will produce. 
Before this can happen, an effective social marketing strategy (i.e. outreach materials, events, 
etc.) to remove these barriers must be produced. After a strategy is developed to reduce barriers, 
the program should be tested on a small scale until the desired results are achieved. Lastly, 
evaluations of the effectiveness are necessary to measure behavior changes (Mckenzie-Mohr, 
2000). 
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Chapter 4:  
Research Design 
 
4.1: Introduction 
 
This study is being conducted simultaneously with a National Fish and Wildlife Foundation 
funded grant supporting ongoing research by the University of Florida. The grant team is 
comprised of an interdisciplinary group of extension officers and scientists that aim to address 
stormwater pollution through exploring the relationships between human behavior and the 
environment. As a contract researcher for this project and student investigator, I collected data 
for the purposes of the aforementioned grant as well as this particular study. The goal of the 
study is to encourage the adoption of sustainable behavior and ultimately to reduce the amount of 
nutrients (nitrogen and phosphorous) entering stormwater ponds (via NPSP) and the greater 
drainage area within the watershed over time. University of Florida researchers are using a 
community based social-marketing approach to influence the behavior of residents, landscapers 
and stormwater pond managers (Monaghan, 2013). The study focused on the perceptions, 
awareness and knowledge of individuals and their behavior in adopting 3 goals: (1) awareness of 
the fertilizer blackout ordinance (2) the knowledge, adoption and acceptance of the aquatic and 
shoreline plants which aid in filtering out nutrients in stormwater NPSP and (3) proper disposal 
of grass clippings which carry nutrients into ponds and drains through runoff.  
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4.2: Research Questions 
(1) How do homeowner perceptions of stormwater ponds and nutrient pollution 
(stormwater NPSP) affect the desired behavior changes of this study?  
Sub-questions: 
a. Is there awareness of and adherence to the Manatee County fertilizer 
ordinance/ban? 
b. Is there acceptance and implementation of vegetative buffer zones and aquatic 
plants around ponds in Lakewood Ranch?  
c. Do Lakewood Ranch homeowners practice proper disposal of grass clippings? 
 
  (2) What are the constraints which keep residents from adopting an attitude that 
facilitates desired behavior change with respect to NPSP and stormwater ponds?  
 
 (3) What areas (awareness, attitudes, capacity, and constraints) should researchers target 
to facilitate behavior change and how effective is the social outreach in place? 
 
4.3: Significance and Rationale  
As previously noted, nonpoint source pollution is the most pervasive source of water 
quality impairments in the U.S. Its diffuse nature makes it one of the most challenging aspects of 
environmental management to address as it crosses over political, social, and environmental 
boundaries. Stormwater NPSP from landscaping practices, the focus of this study, is the result of 
human choice. By identifying the core indicators in need of improvement (i.e. low indicator 
scores for awareness of stormwater pond function) with supplemental qualitative data, 
researchers will be better able to target their efforts efficiently. In this study, there is a social 
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outreach component through the UF Extension office to educate, encourage, and inform 
individuals of appropriate sustainable environmental practices. However, in other watersheds, 
there appears to be a minimal examination between social dimensions and NPSP (Endter-Wada 
et al., 1998). Extension officers are limited in numbers and resources, this leaves room to 
identify and focus on areas of improvement to increase effectiveness of outreach. 
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Chapter 5:  
Study Area 
 
5.1: Introduction 
This study was conducted in the Master-Planned community of Lakewood Ranch located 
in Manatee County, FL. Lakewood Ranch is located near Sarasota and Bradenton on Interstate 
75 (Figure 5). This section will discuss the physical and social contexts as well as the reasoning 
behind choosing Lakewood Ranch as a study area. Figure 6 shows the layout of Lakewood 
Ranch. The different colors indicate the different community development districts.  
 
 
Figure 5: Map of Florida showing the location of Lakewood Ranch (Explore Lakewood Ranch, 2013) 
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Figure 6: Map of Lakewood Ranch (LakewoodRanchGov.Org, 2014) 
 
5.2: Physical Context 
Lakewood Ranch is located within the Manatee River Watershed and part of the larger 
Tampa Bay Watershed in west-central Florida. Manatee County is approximately 1921.8km² 
(742mi²) filled with various natural environments from coastal lowlands, hardwood swamps to 
marshes and mesic flatwoods (SWFWMD, 2001; FDEP, 2013). The basin covers 360 square 
miles where land is used for commercial, industrial, agricultural, urban, and suburban growth, 
occupying approximately 40 percent of the area (Manatee County, 2012) (Figure 7). The climate 
is humid, sub-tropical characterized by high annual rainfall during warm summers with frequent 
thunderstorms. Water quality issues include nutrient loading, elevated levels of dissolved copper, 
mercury, lead, and zinc in various water bodies (FDEP, 2013). 
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Figure 7: Land Use/Land Cover in Manatee River Watershed (Source: Manatee County, 2012) 
 
5.3: Social Context 
Lakewood Ranch is a master-planned golf community located in Sarasota and Manatee 
countries. Development began in 1995 with Lakewood Ranch spanning 7000 acres, with 5 
villages, and 6,000 homes (Figure 7). Approximately half of the acreage is intended to be 
protected from development. It is considered a green community receiving its certification from 
the Florida Green Building Coalition based on meeting standards within various categories 
including environmental education, ecosystem protection and natural resource conservation. The 
community markets “green building” design elements, however, while those interested in 
purchasing homes in the area are aware of the green aspects of the construction of their homes, it 
is not mandatory to adopt environmentally-aware behaviors (Hostetler & Noiseux, 2010; 
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Lakewood Ranch, 2013). Manatee County is one of the fastest growing counties, largely 
attributed to increasing number of retirees drawn to Lakewood Ranch for its climate and 
amenities (SWFWMD, 2001; Manatee County, 2012) (Figure 8). 
 
 
Figure 8: Population growth in Manatee River Watershed (Source: Manatee County, 2012) 
 
5.4: Site Selection 
Working as part of the UF team that is already in place, I was able to obtain access the 
Lakewood Ranch community. It has taken many years to build a relationship of trust and 
partnership with the community. This partnership allowed the community leaders to provide e-
mails for this study. Master Planned Communities are unique with independent governing 
systems with a population which is held under the legalities of the requirements of HOAs to 
produce a certain aesthetic standard (Hostetler & Noiseux, 2010; Lakewood Ranch, 2013). This 
combination of circumstances along with high amounts of rainfall, numerous stormwater ponds 
and a recently added fertilizer ordinance created a study area that provides insight in various 
aspects of NPSP management (Figure 9).  
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Figure 9: Lakewood Ranch (Sara Leicht, Realtor, 2013) 
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Chapter 6:  
Methodology 
 
6.1: Introduction 
The methodology entailed the use of primary and secondary data. Primary data was 
acquired through a web-based survey and key informant interviews that provided individual 
perspectives of professionals surrounding landscape practices related to the research questions of 
this study. Secondary data was acquired through focus group transcripts conducted 3 years prior 
to this study, grass clipping observations, participant observation, journal articles, government 
technical reports, books, and outreach materials. There was minimal risk to human subjects and 
identifying information was kept confidential. The population can benefit from this research 
through the increased health of their stormwater ponds. This research addresses the Pre-Survey 
portion (Figure 10) of how the research would ideally take place over the course of the project.  
After identifying target areas (e.g. awareness) for the improvement of water quality, outreach 
activities would be held and perhaps at the time of the next blackout period, another survey could 
be administered to determine any changes. 
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6.2: Primary Data Collection 
 
6.2.1: Key Informant Interviews 
In order to supplement the indicator scores (means established using frequency statistics),  
acquired from the survey data and focus group data, key informant interviews were necessary to 
capture the perspectives of residents and professionals to provide a well-rounded understanding 
of the behaviors of the residents of Lakewood Ranch. Interviews (with the corresponding 
questionnaire) were given to key informants (e.g. local extension officer, landscape company 
owner) on a voluntary basis. This met the requirements of the standards set forth by the USF and 
UF Institutional Review Board (IRB) for conducting research with human subjects with minimal 
risk. The themes of the questionnaires included: homeowner expectations of water quality and 
aesthetics of stormwater ponds, stormwater pond function and nutrient pollution (stormwater 
NPSP), knowledge of the fertilizer ordinance, and perspective on vegetative buffer zones and 
aquatic planting. Interviewees were provided with an informed consent form before each 
interview or read a consent form with a waiver of documentation of consent as per the 
stipulations of the University of South Florida Institutional Review Board. This ensured that 
interviews were conducted entirely based on the respondents own accord. Any information 
provided remained anonymous; permission was granted to audio record interviews.  
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Figure 10: Survey process 
 
6.2.2: Online Survey 
 
The survey has been developed by the University of Florida as part of a study by the 
University of Florida Institute of Food and Agricultural Sciences and Manatee County Extension 
office. The survey was intended to provide insight into the perceptions of Lakewood Ranch 
residents’ surrounding landscaping practices, stormwater ponds, littoral plants and the Manatee 
County Fertilizer ban. Homeowner practices directly influence stormwater NPSP through their 
behavior (Monaghan, 2013). The survey was sent out through the official LWR e-mail to 3,412 
e-mail addresses, after bounce e-mail removal. Surveys were sent from a community leader via 
Homeowner Association e-mail lists. The survey is comprised of questions focused on three 
goals of outreach: fertilizer ordinance awareness/adoption, and the increase of acceptance and 
utilization of shoreline planting and aquatic plants and proper disposal of nutrient carrying grass 
clippings, to decrease the amount of nutrients entering the ponds. Figure 11 below displays what 
the residents were shown when asked questions regarding aquatic and shoreline plants to assess 
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what would be visually acceptable as opposed to providing a quantified buffer zone or amount of 
aquatic plants.  
The survey took approximately 10-15 minutes to complete. The survey questions were 
categorized based on core indicators (awareness, knowledge, attitudes, values) and scored using 
frequency statistics and means (indicator scores) following the Social Indicator Planning and 
Evaluation System and the Theory of Planned Behavior as a conceptual framework and guide 
(Genskow & Prokopy, 2011; Azjen, 1991). For example, the statement “Aquatic plants grow out 
of control and look swampy” was an attitude indicator. Figure 12 is an example of a question 
from the survey where each choice (Strongly Disagree-Strongly Agree was ranked on a 1-4 
scale). It should be noted that since I did not create the survey, questions are on varying scales 
(i.e. 4 point versus 7 point scales), therefore meanings of the indicator scores (means) will vary. 
Some questions utilize an ordinal scale with Likert-type responses (Reimer et al., 2013). This 
scale will be noted throughout the results section to clarify positive, neutral, or negative scores 
depending on their mean. The full survey is available in the Appendix E. 
 
 
Figure 11: Aquatic and Shoreline Plants depiction in Online Survey (Appendix E) 
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  Figure 12: Sample Question from survey instrument (UF IFAS, 2013) 
 
6.3: Secondary Data  
 
6.3.1: Focus Group Transcripts 
Focus Groups were conducted by the UF research teams two years prior to this study. 
This method is a group interview where the discussion is facilitated by researchers who pose 
questions, record information (note-taking or audio-recording) and, subsequently transcribe 
responses. The method provides a range of opinions and perspectives from a group of people 
(Petty, 2012). The transcripts of 3 focus groups with residents of Lakewood Ranch have been 
used to gain an understanding of resident perspectives surrounding stormwater ponds and 
landscaping. Focus Group 3 was conducted on 4-26-11 with participants 1-7, Focus Group 4 on 
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5-3-11 with participants 8-18, and Focus Group 5 was conducted with participant 19-22 on 5-16-
11. The transcripts protect the anonymity of the residents by redacting any names. A list of the 
questions utilized in the focus groups has been added to the Appendix D. 
 
6.4: Direct Observation 
 
6.4.1: Grass Clippings 
The proper disposal of grass clippings is part of the Manatee County fertilizer ban. A 
protocol for observing clippings in neighborhoods was designed to note the presence of clippings 
in neighborhoods and observe the behavior of residents and landscapers. Neighborhoods were 
chosen based on containing a stormwater pond which may be tested for water quality by a UF 
researcher currently taking water samples in LWR. The neighborhoods were observed between 
12pm-3pm following the same route once a week, on each day of the week for 7 weeks from 
September 21 to October 18th. Transcript information included date, time, neighborhood route, 
weather, and if presence of clippings were observed the lot, house or street was recorded.  
 
6.4.2: Participant Observation 
In addition, I visited Lakewood Ranch to participate in an educational landscaping meeting 
for residents by UF/IFAS, attended the Angler’s club, HOA meetings, and socialized informally 
with residents. This assisted in providing some insight into the perspective of residents. In 
addition, it also established a rapport with various residents who perceive the issues surrounding 
stormwater ponds in different ways. This rapport will be essential when engaging in post pre-
survey outreach. 
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6.5: Analysis  
The survey questions were categorized into core indicators: Awareness, Knowledge, 
Attitudes, and Values and were analyzed using the Social Indicator and Planning Evaluation 
System as a guideline (Genskow & Prokopy, 2011). Frequency statistics provided indicator 
scores for applicable questions. Indicator scores were established and core indicators with low 
scores were identified. Descriptive statistics were utilized in order to create a snapshot of the 
perspectives of the sample population in Lakewood Ranch. SPSS was used to analyze the data 
and produce inferential statistics of key questions. In doing so, I identify the characteristics and 
barriers that impede behavior change and practice adoption (Genskow & Prokopy, 2011). The 
surveys were administered via e-mail lists from a community representative in Lakewood Ranch 
Townhall. Qualitative data from interviews and focus group transcripts were processed using 
qualitative data analysis software. Direct quotes were used from qualitative data to display the 
opinions of a range of individuals and support the quantitative results of the web-based survey 
(Petty et al., 2012).  
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Chapter 7: 
 Results 
 
7.1: Introduction 
The results have been divided into three sections: 1) Online Survey Results 2) Social 
Indicator Scores, 3) Secondary Focus Group data.  Qualitative information from Key Informant 
interviews was added to the Discussion section to supplement online survey results.  
 
7.2: Online Survey Results 
Online surveys were sent to 3,412 e-mail accounts after bounced e-mails were removed 
by the University of Florida using Qualtrics software. Surveys were sent to Lakewood Ranch 
residents in Manatee County and were separated by HOA.  Five surveys were removed due to 
very few responses to survey questions. The number of surveys returned, including partial and 
complete surveys was 839. The number of completed surveys was reported as 629 by the mailing 
reports of Qualtrics. However, after being imported into SPSS, the total number of completed 
surveys was reported as 626. This could be because the Qualtrics report is slightly off, or due to 
an error after importing the data into SPSS, or calculation error. The overall response rate for 
online surveys was 25% for partially completed surveys and 18% for fully completed surveys. I 
used the SPSS data sample of 626 as only completed surveys were considered for analysis for 
Descriptive Statistics. However, due to Skip Logics in the Qualtrics software; certain questions 
were only seen by respondents based on the answer given in a preceding question. For instance, 
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questions regarding homeowners who live on a pond are only seen to respondents who answered 
“Yes” as to whether or not they resided on a pond property.  These instances are noted 
throughout the results section. The following graphs describe the demographics of the sample 
population. Figure 13 shows that more than half of individuals, 294 individuals or 53% of the 
respondents, were  between 48-67 years of age and the majority of individuals (394) or 66% 
were male (Figure 14). Further, 552 respondents or 97% identified themselves as White, Non-
Hispanic (Table 1). Of the five HOAs sampled, the highest number of respondents came from 
Country Club/Edgewater Village Association (CEVA) which accounts for 259 of the total or 
41% (Figure 15) of residents who completed the online survey. It should be noted that the 
following sections on vegetative buffer zones and aquatic plants were measured using the 
number of respondents in a HOA. CEVA frequently has the highest number of respondents and 
this is because it makes up the 41% of the sample. Any changes of the landscape must go 
through the HOA, hence the reasoning behind organizing via HOA. The HOAs with more 
positive responses will be targeted to direct outreach and later implement intervention with the 
HOA most likely to change behavior as a group. The sample size is highly educated with 281 or 
47% completing a graduate or professional degree (Figure 16). With regard to income, 204 or 
33% of residents bring in/earn $75,000-$149,000 a year and 186 or 30% bring in over $150,000 
(Figure 17).  
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Figure 13: Graph showing age of respondents 
  
Figure 14: Gender of Respondents 
 
Figure 15: Percentage of respondents belonging to respective Homeowner Association. 
 
15%
53%
32%
27‐47 48‐67 68‐87
66%
34%
Male
Female
41%
15%
21%
22%
1%
CEVA CWWA Greenbrooke SRVA Leftover
n=626 
n=626 
n=626 
45 
 
Table 1: Reported Ethnicity of Online Survey Respondents  
Ethnicity 
n=626 
Response (n) Response 
Rate (%) 
White/Non-
Hispanic 
552 97 
Black or African 
America 
4 .7 
Hispanic or 
Latino 
14 2.5 
American 
Indian, Alaskan 
or Hawaiian 
Native 
1 .2 
Asian 4 .7 
(Note: Percentages do not add to 100% because respondents were instructed to select all that apply) 
 
 
Figure 16: Highest Level of Education 
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Figure 17: Household Income Levels 
 
  
7.3: Social Indicators 
 
This section was divided by the 3 behavioral changes in this study: a. Fertilizer ban, b. 
Acceptance and implementation of vegetative buffer zones and aquatic plants, and c. Proper 
disposal of grass clippings. Questions in the survey which pertain to these intended behavioral 
changes were categorized by social indices. In regards to the honesty of an individual’s response, 
questions which tend to indicate less desirable social traits (i.e. tax fraud, alcohol consumption) 
individuals do tend to misreport and over report more desirable traits (i.e. voting). According to 
Preisendörfer & Wolter (2014), the best way to examine biases is by comparing survey data to 
valid external information. However, while it would be difficult to compare this data to valid 
external information, Jones & Forrest (1992) found an increase of 35-59 percent of validity in 
using surveys (as cited in Preisendörfer & Wolter, 2014 p.2). 
The discussion section will further explore the meaning of the responses and indicator 
scores. The first question (Figure 18) determines who applies fertilizer to the respondent’s 
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landscape. Overwhelmingly, the study area is dominated by the use of landscapers (487 or 79%) 
and both landscapers and homeowners (47 or 8%) apply fertilizer to landscapes. While LWR is 
dominated by landscapers, many of the issues found in the results are seen in other 
neighborhoods (Robbins, 2007). The social norms are still in place to drive individuals to desire 
for green lawns year round. 
Table 2 shows that 542 respondents were asked questions regarding landscaper 
certification, whether they checked for a decal, awareness of the certification requirement and if 
they spoke to their landscaper about keeping fertilizer away from restricted areas. About sixty 
two percent of residents knew their landscaper was certified to apply fertilizer. Less than a third 
(26%) of residents checked whether their landscaper had a decal on the vehicle. Three hundred 
and thirty-five (335) or 74% of respondents knew that landscapers were required to be certified. 
While half of the respondents with landscapers 265 or 49% were aware that landscapers were 
required to be certified, still half of the population did not know. About a third 29% or 155, 
spoke to someone in their landscaping company about keeping fertilizer away from sidewalks, 
curbs, and ponds.  
 
 
Figure 18: Results showing who maintains resident yards 
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Table 2: Results to questions regarding residents’ with landscapers	
Social	
Indicator	
Variables Responses Number	of	
Respondents	
Mean	
Knowledge	 Landscaper	
Certification	
Yes 335/62.3% 1.75	
No 1/.2%
I	don't	
know	
202/37.5%
Awareness	 Fertilizer	Decal Yes 141/26% 1.74	
No 397/74%
Awareness	 Landscaper	
Certification	
Requirement	
Yes 265/49% 1.51	
No 272/51%
Knowledge	 Spoke	to	
Landscaper	
Yes 155/29% 1.71	
No 384/71%
 
7.3.1: Fertilizer Ban 
 With regard to the fertilizer ban, 424 or 68% of the total sample have not viewed 
outreach materials regarding the ban. This is further confirmed by 331 or 54% respondents 
stating that they did not review any type of outreach material listed in the figure below (Figure 
19) where respondents were asked to check all forms of outreach that they have encountered. 
The Manatee County Fertilizer Ordinance states that the use of both nitrogen and 
phosphorous is prohibited between June 1st to September 30th in any given year. The graph 
(Figure 20) below displays the results of the two separate queries about the time period when the 
two nutrients are banned. Only 100 or 16%, and 199 or 32% of respondents answered correctly 
for phosphorous and nitrogen, respectively. Additionally, 405 or 65% of respondents did not 
know when nitrogen was banned and 454or 74% did not know when phosphorous was banned. 
The means to enforce fertilizer ordinance grievances is by fine for violations such as using 
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banned nutrients or leaving nutrient contaminated grass clippings in storm conveyances. A 
surprising 97% of respondents were unaware of the fee for ordinance violations (Figure 21). 
	
Figure 19: Fertilizer Ordinance Outreach 
 
 
Figure 20: Fertilizer Blackout Period 
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Figure 21: Violation Fee Awareness 
 
7.3.2: Vegetative Buffer Zones and Aquatic Plants 
Only residents who responded “Yes” to living on a pond (n=388) were given questions 
regarding shoreline and aquatic plants on their pond. Respondents were asked how likely they 
were to accept the installation of shoreline or aquatic plants on a scale of 1 to 5 (1=Very Unlikely, 
2= Unlikely, 3=Undecided, 4=Likely, 5= Very Likely) on a Likert-type scale, similar to Reimer 
et al. (2013). Responses are reported by level of agreement with higher mean scores indicating 
higher levels of agreement with the given statement. The responses were organized by HOA. 
This is because any changes in the landscape would have to go through a resident’s HOA.  
Country Club/Edgewater(CEVA ) had the highest amount of respondents which 
answered ‘Likely’ and ‘Very Likely’ with 56 or 14% followed by  SRVA 
(Summerfield/Riverwalk) with 35 or 9% agreeable to  the installation of aquatic plants (Figure 
22). The overall results convey a population that leans toward ‘Undecided’ with a reported mean 
or indicator score of 2.82 of overall results. When asked about their attitudes on a 1-5 scale 
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Likert-type scale (1=Dislike a lot, 2=Dislike Somewhat, 3=Undecided, 4=Like Somewhat, 
5=Like a lot) toward aquatic plants (Figure 10), the overall score fell within the middle with a 
mean score of 3.12. The highest scores were observed from residents at CEVA (78 or 20%) and 
Greenbrooke (49 or 13%) who responded with ‘Like Somewhat’ and ‘Like a Lot’ combined 
(Figure 23). 
 
 
Figure 22: Installation of Aquatic Plants 
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Figure 23: Attitude toward Aquatic Plants 
 
The overall average attitude toward shoreline plants of the population is 3.05. CEVA has 
the highest number of respondents who ‘Like Somewhat’ or ‘Like a lot’ with 69 or 18% of 
respondents (Figure 24). The overall attitude towards the installation of shoreline plants is 2.86. 
CEVA has the highest number of participants willing to accept the installation of shoreline plants 
with 57 or 14.6% followed by Greenbrook with 40 or 10% (Figure 25). 
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Important’ (Figure 26). The high importance of value of their property is an incentive to retain or 
improve the water quality in their pond. Algae blooms and cloudy water would not improve the 
value of a homeowner’s lot. Overall, all the values listed were found to be ‘Moderately 
Important’ or ‘Extremely Important’ by the majority of residents with ponds. Interestingly, 151 
or 40% of respondents reported that having grass mowed to the shoreline was ‘Extremely 
Important.’ This indicates that these individuals do not value shorelines with littoral plants along 
their ponds edge which is one of the methods of mitigating nutrient runoff. 
 
 
Figure 24: Attitude toward Shoreline Plants 
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Figure 25: Installation of Shoreline Plants 
 
 
Figure 26: Importance of Pond Values and Aesthetics 
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Table	3:	Pond	Value	Indicator	Scores	
Variable	 Mean/SD	
Open	Views	 3.56/.741	
Mowed	Grass	 2.99/1.018	
Birds	and	Wildlife 3.47/.830	
Property	Value	 3.64/.720	
Flood	Control	 3.63/.709	
Filters	Sediments	 3.43/.798	
 
Table 4 summarizes the results of questions which measure the respondent’s 
environmental attitudes toward shoreline plants on a 5 point Likert-type scale (1=Strongly 
Disagree, 2=Disagree, 3=Neither Disagree or Agree, 4=Agree, 5=Strongly Agree) with numbers 
closer to 5 indicating greater agreement with the statements. There are positive scores for plants 
serving as barriers (3.72), used to uptake nutrients (3.54), preventing erosion (3.77), and as 
attracting shorebirds such as egrets (3.82).  Still, 29% of residents ’Agree’ and ’18 % ‘Strongly 
Agree’ that plant barriers blocking the view of the water is undesirable with an overall mean of 
3.25. These indicator scores show that residents are aware of the benefits of shoreline plants in 
an aesthetic sense as well as utilitarian as barriers and nutrient filters. 
  
Table	4:	Results	and	Indicator	Scores	of	Environmental	Attitudes	toward	Shoreline	Plants	
n=626	
Strongly	
Disagree	
	
Disagree	 Neither	Agree	or	Disagree	 Agree	 Strongly	Agree	
Overall	Attitude	
Scores	
(Mean/SD)	
Plants	serve	as	
barriers	to	keep	
fertilizer	and	
sediment	runoff	
out	of	the	pond	
14/2%	 31/5%	 167/28%	 278/47%	 106/18%	 3.72/.896	
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Table	4:	Results	and	Indicator	Scores	of	Environmental	Attitudes	toward	Shoreline	Plants	(Continued)	
Shoreline	plants	
that	block	my	view	
of	the	water	are	
undesirable	
58/10%	 115/19%	 145/24%	 172/29%	 105/18	%	 3.25/1.231	
Aquatic	Plants	
enhance	fishing	in	
my	pond	
15/3%	 36/6%	 281/48	 197/33%	 61/10%	 3.43/.853	
Shoreline	plants	
decrease	property	
values	
76/13%	 138/23%	 250/42%	 88/15	 40/7%	 2.79/1.061	
Plants	within	a	
pond	uptake	
nutrients	and	
pollutants	
8/1%	 24/4%	 246/42%	 250/43%	 53/9%	 3.54/.773	
Shoreline	plants	
are	harder	to	
maintain	than	
grass	
39/7%	 121/21%	 268/46%	 128/22%	 31/5%	 2.98/.950	
Shoreline	plants	
can	attract	egrets,	
herons,	and	other	
water‐loving	birds	
10/2%	 18/3%	 144/24%	 319/54%	 105/17	 3.82/.812	
Aquatic	plants	
grow	out	of	
control	and	look	
swampy	
33/6%	 124/21%	 193/33%	 163/28%	 77/13%	 3.22/1.090	
Shoreline	plants	
form	a	barrier	to	
prevent	grass	
clippings	from	
entering	a	pond	
13/2%	 54/9%	 228/38%	 248/42%	 51/9%	 3.45/.857	
Shoreline	plants	
hide	unwanted	
wildlife	
49/8%	 146/25%	 266/45%	 100/17%	 26/4%	 2.84/.952	
Shoreline	plants	
help	prevent	
erosion	
12/2%	 16/2.7%	 157/27%	 318/54%	 88/15%	 3.77/.808	
 
7.3.3: Grass Clippings 
One of the requirements of the Manatee County Fertilizer Ordinance is that grass 
clippings must not be washed, swept, blown, or deposited into stormwater conveyances or 
roadways. One of the questions on the survey determined the frequency of grass clippings 
generation/production in neighborhoods. Four hundred and twenty (420) or 68% reported that 
they never saw grass clippings in roads (Figure 27). When asked if they knew what could happen 
when grass clippings were littered in ponds, 286 or 74% respondents reported that nutrients on 
clippings could lead to algae blooms and that pond costs could increase (Figure 28). One 
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hundred and forty-two (142) or 23% of individuals reported that they did not know what could 
happen when grass clippings are deposited into ponds. 
Neighborhoods observed were chosen based on having a stormwater pond which may be 
tested for water quality by a UF researcher. These ponds were taken from a larger list of ponds 
that had not yet been narrowed down for water quality testing. There is the possibility that these 
neighborhoods will eventually have their pond’s water quality sampled. The neighborhoods were 
observed between 12pm-3pm following the same route once a week, on each day of the week for 
7 weeks from September 21 to October 18.  The Grass Clipping Observation transcripts included 
the date, time, neighborhood, name of pond, weather, and grass clipping presence. Other criteria 
selected for observation were whether it was a resident or contract doing yard work; and whether 
the contractor had a decal. With the exception of a few observations of residents in Crossings, 
Belmont, Gleneagles, and Twin Hills, weeding, mowing, and possibly fertilizing, most activity 
involved landscapers (Table 5). Clippings in front of certain houses as well as the names of 
landscapers working in neighborhoods where grass clippings occurred were noted, when 
applicable. However, this information is not included as it can identify individuals and 
companies. Neighborhoods with grass clipping occurrences could be targeted by officials to 
disseminate information about the ordinance and violation fee associated with the improper 
disposal of clippings.  This information could also be used to compare with water quality if the 
associated pond is tested.  
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Figure 27: Grass Clippings Frequency 
 
 
Figure 28: Impacts of Grass Clippings 
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Table	5:	Grass	Clipping	Observations	of	Neighborhoods	with	Potential	Pond	Samples	
Neighborhood Pond Dates
Legacy	Guard	House L224 9/21,10/23,	
10/28	
Westchester L228
Twin	Hills L227A 10/3
Sandhills L226C
Mizner	Reserve L13
Banks	or	Presido	or	Legend's	Walk L17
Kenswick L28
Belmont L310 10/3,10/18	
Brier	Creek L318 10/3
Greystone L14
Silverwood L10
Hawick/Wexford 2
Off	of	LWR	Blvd L410 9/21
Gleneagles L302 10/28
Augusta L243 10/18,10/28	
Grove L401C 10/23,	
10/28	
Crossings L4 9/21/	
10/28,	
Crossings L8 10/18,	
10/28	
Bend L16 10/18,	
10/23,	
10/28	
Dale L20 10/6,	
10/18,10/23	
 
7.3.4: Stormwater Systems 
Figure 29 shows the results of the various types of outreach or media that residents 
encountered related to stormwater systems and related water quality functions and issues. The 
results revealed that the majority of residents have not accessed any of the listed outreach 
methods (Figure 29). Approximately 71% of residents have not seen any available materials. 
Table 6 reveals the general water quality attitudes of the population on a 5 point Likert-type scale 
(Strongly Disagree=1, Disagree=2, Neither Disagree or Agree=3, Agree=4, Strongly=5). The 
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results show that respondents have generally responsible attitudes to the issue of water quality. 
Residents agree that the way that they care for their yard influences water quality in rivers, lakes 
and streams (4.21). Residents also felt a personal responsibility to protect water quality with a 
score of (4.12). A low score of (2.27) regarding the statement “What I do on my property doesn’t 
have much impact on overall water quality” revealed residents’ disagreement with this statement. 
In addition, respondents realize that yard care practices on individual lots [do] have an impact on 
water quality (2.14).  
 
	
Figure	28:	Stormwater	System	Outreach	
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Table	6:	General	Water	Quality	Attitudes	
n=626	
	
Strongly	
Disagree	
	
Disagree	 Neither	Agree	or	Disagree	 Agree	
Strongly	
Agree	
Overall	
Attitude	
Scores	
(Mean/SD)	
The	economic	
stability	of	my	
community	
depends	upon	
clean	lakes,	
rivers	and	
streams	
11/1.8%	 22/3.6%	 102/16.9%	 250/41.3%	 220/36.4%	 4.07/.915	
The	way	I	care	
for	my	yard	can	
influence	water	
quality	in	lakes,	
rivers	and	
streams	
6/1%	 8/1.3%	 51/8.4%	 327/54%	 213/35.2%	 4.21/.731	
It	is	my	personal	
responsibility	to	
help	protect	
water	quality.	
4/.7%	 8/1.3%	 93/15.3%	 307/49%	 195/32.1%	 4.12/.757	
It	is	important	to	
protect	water	
quality	even	if	it	
slows	economic	
development	
7/1.1%	 25/4.2%	 123/20.4%	 264/43.9%	 183/30.4%	 3.98/883	
What	I	do	on	my	
property	doesn’t	
have	much	
impact	on	
overall	water	
quality	
128/21.2%	 282/46.7%	 109/18%	 73/12.1%	 12/2%	 2.27/.992	
Yard‐care	
practices	(on	
individual	lots)	
do	not	have	an	
impact	on	
overall	water	
quality	
152/25.3	 300/49.9%	 78/13%	 55/9.2%	 16/2.7%	 2.14/.985	
My	actions	can	
have	an	impact	
on	lakes,	rivers	
and	streams	
11/1.8%	 19/3.2%	 80/13.3%	 329/54.8%	 161/26.8%	 4.02/.833	
Taking	action	to	
improve	lakes,	
rivers	and	
streams	is	too	
expensive	for	
me.	
79/13.2%	 206/34.3%	 273/45.5%	 34/5.7%	 8/1.3%	 2.48/.841	
It	is	okay	to	
reduce	water	
quality	to	
promote	
economic	
development	
215/35.7%	 262/43.5%	 97/16.1%	 12/2.5%	 13/2.2%	 1.92/.898	
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Table	6:	General	Water	Quality	Attitudes	(Continued)	
I	would	be	
willing	to	pay	
more	to	improve	
lakes,	rivers	and	
streams	(for	
example:	
through	local	
taxes	or	fees)	
56/9.3%	 107/17.8%	 228/38%	 163/27.2%	 46/7.7%	 3.06/1.062	
I	would	be	
willing	to	
change	the	way	I	
care	for	my	yard	
to	improve	
water	quality	
10/1.7%	 21/3.5%	 151/25.3%	 323/54.1%	 92/15.4%	 3.78/.807	
The	quality	of	
life	in	my	
community	
depends	on	
good	water	
quality	in	local	
streams,	rivers,	
and	lakes.	
11/1.8%	 14/2.3%	 102/16.9%	 305/50.6%	 171/28.4%	 4.01/.843	
 
7.4: Secondary Focus Group Data 
The purpose of the focus groups was to provide a snapshot of the perceptions of residents 
in Lakewood Ranch in their own words. Two years prior to this study taking place, the UF 
research team conducted 3 focus groups with residents of Lakewood Ranch to gather information 
about water quality in terms of homeowner perceptions, landscape practices and their 
understanding of stormwater ponds. Focus Group 3 was conducted on 4-26-11 with participants 
1-7, Focus Group 4 on 5-3-11 with participants 8-18, and Focus Group 5 was conducted with 
participant 19-22 on 5-16-11. Information gathered from focus groups was done by transcripts 
with names redacted for anonymity.  
Participants had resided in Lakewood Ranch for periods ranging from 6 to13 years. Some 
individuals specifically moved there for a “lake view”. Some individuals are or have previously 
been on the Landscaping Committee, in the HOAs, and in other forms of local governance. 
Others have a strong interest in or are knowledgeable about the lakes in the area. Many residents 
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are snow birds coming from the North for the weather and community, while others are 
Floridians. One participant said: 
 
“I’ve been here since 1996 and on the Landscape Committee since there was one. A lot of things 
have happened. A lot of change had happened on this lake, and when you talk about plantings 
around the lake, we are very interested in that but I don’t think we agree with Landscape 
Operations as to what should be done. I would be very interested in hearing about that.” 
(Group 3, Participant 5) 
 
When asked about what they liked about Lakewood Ranch, (Focus Group 3 from CEVA), 
almost all responded that being near a lake was important. Others said that golf courses or the 
Preserve was the main draw to Lakewood Ranch. Residents noted a few “natural” problems 
including fish kills and algae blooms, but these were relatively few in occurrence in larger, 
deeper lakes (ponds) as opposed to smaller, shallower lakes. Participant 11 from Focus Group 4 
noted that he found the “manicured look” important. Several residents expressed their attraction 
was the fact that it was a master-planned community, and the rules and regulations of the HOAs 
kept a well-maintained, homogenous appearance throughout the community as Participant 17 
noted.  
 
“I think the major influencing factor was the quantity of these lakes or the retention or detention 
ponds as they’re called, their placement, the landscaping around them, and the general look of 
nature which has been the trademark and the model of Lakewood Ranch. We purposely picked a 
lake view because like I said, nature is very important to us, the animal life, all of it. The 
alligators to the little geckos on the screen to the fantastic bird life we have here which has 
increased over the past year.” (Focus Group 3, Participant 1) 
 
“…I mean, that was the reason we bought here, was the planned community. They had a lot of 
rules- the certain types of houses you could build. I mean, there’s not wild extremes in terms of 
architecture. Common areas are well maintained. All the areas, each neighborhood is fairly 
compatible. There’s no real extremes in terms of housing architecture. Lots are pretty similar 
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and...I think it adds to the place. You know the rules, there are plenty of them, but as a result, 
you have some consistency throughout the neighborhood and throughout the ranch.” (Focus 
Group 4, Participant 17) 
 
After being asked what a typical landscape was in Lakewood Ranch,  participants noted 
that their lawns were getting brown as during the time of the focus groups, there was a mandate 
to water only once a week due to the drought. Residents were upset because they felt they paid 
for their lots with the expectation of green grass and plants at this time of year. When asked 
about alternatives, a participant responded with:  
“Well red rock doesn’t need much water. We had that in California and you could put that in 
your whole yard but I didn’t move to Florida for red rock. So my point is we want green grass 
and we want nice plants... we stay within our pallet... that Lakewood Ranch provide, but we’re 
not getting the adequate water because of this drought situation ...” Focus Group 3, Participant 1 
 
However, participants were open to landscaping differently, to something that is more 
“Florida-Friendly”. While such landscapes may be easier to maintain and be less water intensive, 
Participant 4 revealed what she found aesthetically pleasing in comparing the current turf with a 
Florida Friendly Landscape as: 
 
 “It might be very maintainable, but...as opposed to what most of us have now...but I don’t think 
personally I like that look as much as the look that I have now which of course you’re fighting 
every day to keep it that way” Group 3, Participant 4 
 
When asked what they would change about their yards Participant 15 noted an 
observation about their pond’s health noting a decrease in water clarity and an increase in littoral 
plants. Participant 12 brought up the issue of turf grass in Lakewood Ranch. 
 
“…when we first moved in was clear --you saw water-- and now you see a little bit of the water 
and a lot of these...what are they, spiked rush weeds that are all around and every year they just 
encroach further and further into the lake. And although they’re not unattractive, you know, if 
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they were like a foot or eighteen inches from the bank it would be Ok.” Focus Group 5, 
Participant 15 
 
 
 “…I’ve got quite a bit of turf. I think I’d make it more Florida Friendly. Cut in half the amount 
of turf--it’s hard to maintain, a lot of watering. I’m somewhat surprised....about the strict 
watering regulations in Lake Wood Ranch...uh...compared to other areas in Florida. Although I 
know it’s a big issue all over Florida…I think Lake Wood Ranch originally put too much turf 
down. Now, it doesn’t surprise me knowing that SMR grows turf and they sell you the water. So 
it doesn’t surprise me that much, but if I could do it over again I’d probably say less turf” Focus 
Group 5, Participant 12 
 
 
Participant 6 felt that as long as it didn’t cost them anything, their neighbors would be 
supportive of a different landscape. Participant 20 re-sodded his yard with Zoysia, a more 
drought tolerant grass as opposed to the previous grass which continually died – this change in 
landscape has made community residents  more “environmentally aware.” Participant 18 
observed that algae in their lake used to be removed but this had not been the case of late. When 
asked about using shoreline planting as a method to curb algae growth, Participant 10 explained 
that their family specifically purchased a lot with a lake devoid of shoreline plants to minimize 
health problems from allergies. However, while other ponds with littoral plants have less of the 
“visibility” characteristic of a clear pond, residents living near ponds with grasses get the trade-
off of enjoying shore birds that inhabit these ponds. This seems to be a recurring perspective 
where homeowners want a clear, clean lake devoid of plants.  Participant 18 stated:  
 
“...I wouldn’t want to see like a row of plants put in between us and the lake…because then, 
you’re kind of losing the view of the lake which was the whole idea of having a lot on a lake.” 
Focus Group 5, Participant 18 
 
With regards to disposal of grass clippings, one of the targeted behavior changes of this 
study, Participant 14 noted that their landscaper does not point the mower away from the pond, 
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in addition, they have “tall weeds” growing excessively. Participant 8 recalled another resident 
who utilized shoreline plants around the lake to assist in filtering out fertilizers, but is not sure 
how cost effective it is. However, Participant 18 considered that while this barrier to filter out 
nutrients is fine, obstructing ones view of the lake in a home specifically purchased for a lake 
view is not acceptable. One of the constraints, aside from costs, of adopting shoreline planting is 
the complexity of the process in place to modify ones landscape in Lakewood Ranch. Several 
residents noted that they feel overregulated by the HOAs.  
Neighborhoods were a mix of maintenance-free (meaning the homeowner did not have to 
fertilize, mow their lawn, or tend to their landscape) and homes where the homeowner was 
responsible – some did their own landscaping and others contracted outside landscape 
companies. Most neighborhoods kept their landscaper for several years. 
 “Oh I never cut grass. I might fertilize; I might put some systemic insecticide on one or two of 
my plants; I may trim a few things here and there if I wanted to bring some distinction to 
something. If I...I sometimes have to trim some things out to make my landscape lighting that I 
put in not be blocked, but other than that I...I don’t do...I don’t, I don’t [cut] grass, I don’t 
basically fertilize, I don’t fertilize the grass, I don’t treat weeds...”Focus Group 3, Participant 2 
 
The majority of Focus Group 4 comprised maintenance-free proponents with the 
exception of two individuals who maintained their own lawns. In the case of Participants 13 and 
17, they employed two separate landscaping companies, one to handle trimming and the other to 
fertilize four times a year. Participant 13 is in an active communicative relationship with her 
landscapers, conversing about the quality of the grass, height, how much irrigation is needed, and 
what chemicals are used and for what purpose. In maintenance-free communities, there is a 
contact person or landscape chairman for each neighborhood who acts as the voice of the 
community. Participant 19 chose a landscaper that used “environmentally friendly products” 
such as a hydrogen peroxide mixture as opposed to stronger chemicals. Participant 19  reported 
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being in contact with the landscaper once a week, specifically regarding what fertilizer to use and 
how much to put down. However the landscaper was not considered an expert with regard to 
stormwater ponds. 
 
“...they do a good job, I mean I can’t say they’re experts in ponds or lakes, so...you know, they 
blow, you know, we tell them not to but they blow the clippings in the lake. You know, we get 
complaints and we talk and one week they won’t do and then next week they come around and do 
the same things again so it’s an ongoing problem as far as that goes” Focus Group 4, Participant 
12 
 
Participants, in general, said they do not apply fertilizer except in cases where there is a 
problem plant, but not on the lawn because they pay for that. Communication varies depending 
on which type of lawn service is used. Some residents speak to the landscaping companies in the 
maintenance-free areas while others who do not and use a separate company specifically for 
fertilizing. Some landscapers were reported as applying fertilizer and pesticides too often. 
Participants noted that some companies use motorized spreaders which have caused grass to die 
off in places. As a result, some residents now ask more about what is being added to their grass, 
for example: 
 
“And then last...a week or two back they were out there again and my wife says ‘hey, 
they’re spreading something again,’ and this is back by the lake and this is what’s bothering me 
because I really feel, and know for a fact, that a lot of the stuff they put on, of course, where does 
this stuff wash into...? So I think whether between the pesticides and the fertilizers we’re getting 
a lot of our lake problems.” Focus Group 3, Participant 1 
 
When asked about stormwater pond function, Participant 3 understood that lawn 
chemicals ultimately get washed into the street (and pond) and can eventually enter the Gulf of 
Mexico. Participants noticed changes in their ponds such as fluctuating water levels and varying 
concentrations of algae or pond scum. Homeowners are aware of where the fertilizer ends up and 
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communicate this information through their homeowner’s associations and landscaping 
committees. Good attendance over the years in these meeting has ensured that a large number of 
residents are informed.  Participants, generally, want to know what the water quality of their 
ponds are in order to see if there are indeed significant amounts of pesticides going into the water 
and affecting quality. This information can then be passed on to the community organizations 
and ultimately the neighborhoods. However, some people who do not live on a pond would not 
be overly concerned, especially those living in a maintenance-free community. This group would 
prefer having others deal with these aspects of landscaping as expressed by Participant 2.  
Participant 3 had a positive attitude toward the aesthetic and environmental amenities that the 
ponds provide, stating: 
 
 “We wanted the water. I grew up in Florida; I like the water. I...I...We’d lived on a golf course 
before, we didn’t want to live directly on the golf course. This is the lot we chose. We like sitting 
out there and looking out over the water...and...the birds...and, you know, the Herons and Egrets 
and everybody wandering by. It’s a wonderful, aesthetic kind of... pleasing atmosphere.” Focus 
Group 3, Participant 3 
 
Communication in order to create change “filters up” in Lakewood Ranch. It begins with 
the neighborhood committee until it eventually reaches CEVA. Participant 5 lamented that 
communication is difficult and could be better. Participant 20 underscored this by saying: 
 “Yes. For two reasons: one because we live here and it’s nice to know what’s going on, two 
because it’s nice to know that when you come home and you see the preserve had been de-nuded 
or there...things in the lake that weren’t there before, things that were there that aren’t there 
now, that that was done on purpose, and three because in my case anyway, these people are 
right behind my house, very close to my house and I like to know, you know...”(Group 5, 
Participant 20). 
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Chapter 8: 
Discussion 
 
8.1: Introduction 
This study examined the perceptions, awareness, and knowledge of residents of 
Lakewood Ranch in Florida which affect stormwater nonpoint source pollution (NPSP) caused 
by landscaping practices. I used a mixed methods approach. The online survey allowed for 
inferences to be made about the population of Lakewood Ranch from a significant sample size.  
Focus Group data and Key Informant interviews provided a range of qualitative data to 
supplement statistical results. The discussion re-examines the results in the context of the 
following research questions: 
(1) How do homeowner perceptions of stormwater ponds and nutrient pollution 
(stormwater NPSP) affect the desired behavior changes of this study?  
Sub-questions: 
a. Is there awareness of and adherence to the Manatee County fertilizer 
ordinance/ban? 
b. Is there acceptance and implementation of vegetative buffer zones and aquatic 
plants around ponds in Lakewood Ranch?  
c. Do Lakewood Ranch homeowners practice proper disposal of grass clippings? 
   
(2) What are the constraints which keep residents from adopting an attitude that 
facilitates desired behavior change with respect to NPSP and stormwater ponds?  
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 (3) What areas (awareness, attitudes, capacity, and constraints) should researchers target 
to facilitate behavior change and how effective is the social outreach in place? 
 
8.2: Research Question 1: How does homeowner perception of stormwater ponds and nutrient 
pollution (stormwater NPSP) affect the desired behavior changes of this study?  
 
8.2.1: Fertilizer Ban 
 
  The main aspect of the fertilizer ordinance/ban is the restriction on usage of nitrogen and 
phosphorous (phosphorous is banned all year in Manatee County unless soil tests indicate a 
deficiency) between June 1 to September 30. Homeowners substantially lacked awareness of the 
dates of the ban with 72% and 65% of homeowners not knowing when phosphorous and nitrogen 
were banned, respectively, as shown in Figure 20. This may be due to a combination of a lack of 
enforcement, education and resources similar to Alsharif (2010) where individuals may have 
lacked the resources to adhere to stormwater regulations. Ozan & Alsharif (2013) found that 
residents ignored water restrictions which could have to do with a lack of enforcement due to the 
county lacking the necessary resources. These include extension officers to patrol neighborhoods 
and give information or citations to violators. While lawns naturally go dormant (turning brown 
in the process) during certain seasons, homeowners tend to fiercely object to this and will 
overwater and over fertilize as a matter of prevention or cure. This can be due to the costs 
associated with replacing turf as well as adhering to norms reinforced by the regulations of the 
HOAs (Ozan & Alsharif, 2013).  
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Lakewood Ranch residents are aware of the purpose of the shoreline plants as seen in 
Table 5 showing positive indicator scores for plants serving as barriers (3.72) and up taking 
nutrients (3.54). A landscaper key informant noted the following:  
 “That is what the issue is. They are aware of it, very well aware; I don’t think that they believe 
it.  That putting down 4 lbs of nitrogen a year is going to be enough to keep their grass green.” 
(Key Informant 1 Interview) 
 
This key informant’s personal observations are in accordance with Robbin’s book Lawn 
People (Robbins, 2007), where he states that while academia may cry that ‘a lack of awareness 
of consequence’ as the reason individuals continue to use lawn chemicals, they are indeed 
utilized by a user who is in actuality very well aware of the effects of chemical use in caring for 
turf (Robbins, 2007). Robbins (2007) goes onto to say that normative power of a community 
should influence the path of management, as opposed to focusing on the individual. “Direct 
control” such as in the form of the regulatory fertilizer ban are more apt to change behavior than 
attempting to shift deeply rooted community norms. Stated succinctly, as what is believed to be 
the case in Lakewood Ranch, “people act against their better judgment largely as a result of 
strong contextual pressure” (Robbins, 2007, pg. 131). Still, according to Key Informant 1, 
Zoyasia, the type of grass that is mostly used in Lakewood Ranch, will, and is meant to go 
dormant. Yet residents believe that if the grass is not green it needs fertilizer, going on to say:  
 
“It’s a misconception…they still need to be educated by the extension offices and landscaping 
companies that practice the law properly. Then we have the problem with the resident going 
behind us with their own company that they contract with - so they are getting double doused.” 
Key Informant Interview 1 
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Additionally, a key informant in the county expressed her view on the perspectives of residents: 
“They feel that in order to have a green lush landscape they need to have a lot of fertilizer and 
water applied to their landscape. So I guess the barrier is their perception, then we need to 
figure out ways to educate them, to get to them that it can actually be quite the opposite that the 
overwatering and over fertilizing can actually create more problems to their landscape[when 
trying] to get that green lush landscape they are seeking” (Key Informant Interview 2) 
 
8.2.2: Vegetative Buffer Zones and Aquatic Plants  
Three hundred and eighty-eight homeowners of the initial sample size of 626 reside on 
stormwater ponds. The results of the acceptance of the installation of aquatic plants and shoreline 
plants were organized by HOA due to the regulation that any changes to the landscape must go 
through the HOA (SWFWMD, 2009). Blaine et al.’s (2012) findings suggest that education and 
intervention aimed toward the individual may not be as effective if the practice of the 
neighborhood remains unchanged (Blaine et al., 2012). The HOA with the highest positive 
responses were CEVA, Greenbrooke and SRVA. The average overall social indicator score was 
2.82 for installation and 3.12 for acceptance of aquatic plants, respectively (on a 5 point Likert-
type scale; See Section 7.3.2) CEVA and Greenbrooke yielded the highest positive response for 
shoreline plants with an overall average attitude score of 3.05 and installation score of 2.86 out 
of all respondents with eighteen percent (18%) of CEVA respondents ‘Liked’ or ‘Somewhat 
Liked’ shoreline plants. These scores are falling in the middle, suggesting an undecided and 
divided population. Therefore, if attempting intervention the collective or HOA should be 
addressed. Studies such as Sakar & Bhattacharya (2004) suggest that public participation in 
restoration projects can increase their interest in environmental issues. Homeowner values with 
respect to ponds reflect environmental amenities such as open views (3.56), birds and wildlife 
(3.47). Homeowners also recognized the practical purpose of ponds as Flood Control (3.63) and 
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Filter sediments (3.43). Economically, they recognized that the property value is increased by 
their ponds (3.47) (Means closer to 4 indicate greater importance; See Table 4). The 
aforementioned aesthetics were identified by Tixier and Associates (Tixier et al., 2001). 
Likewise, residents’ knowledge follows Syversen & Bechmann’s (2004) study on the effect of 
vegetative buffer zones on simulated runoff and as active filters for nutrients and particles.  
 
8.2.3: Grass Clippings 
 
  Homeowners were surprisingly aware of the fact that grass clippings entering into 
stormwater ponds can lead to algae blooms and thus, increased costs of maintaining ponds with 
74% of respondents reporting their awareness. These issues were identified in Serrano & 
Delorenzo’s (2008) study of coastal stormwater ponds which found sources of contamination 
likely to be from frequent fertilizer and pesticide use, and pet waste while also citing the effects 
of grass clippings. While residents reflect positive values toward ponds and recognize the 
importance of shoreline plants, they still are not sold on the idea of the installation of the plants. 
These are knowledgeable, educated, individuals in a high socio-economic bracket who appear to 
be reluctant to change, primarily for aesthetic reasons. A key informant confirmed that this 
situation is a perpetuating cause of the hesitance and resistance against littoral plants. Key 
Informant 1, a landscaper, states that:  
 
“They want a look and they feel like a bought a lot on a waterfront and it’s not actually a lake, 
it’s a retention pond …They don’t realize that they are all manmade and go into the river, it’s 
not the typical pond.”(Key Informant 1) 
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8.3: Research Question 2: What are the constraints which keep residents from adopting an 
attitude to facilitate a desired behavior change?  
 
 Environmental attitudes toward shoreline plants range from neutral to positive on a 6 -
point scale (see Research Question 1). In response to specific photos of shoreline and aquatic 
plants, attitudes were generally neutral at (3.05) and (3.12) based on Figure 24 and Figure 23, 
respectively (on a 5 point Likert-type scale; See Section 7.3.2). These results are surprising 
considering the apparent resistance to the actual installation of shoreline and aquatic plants. 
According to (Bamberg, 2003, p.21), general attitudes are wrongly considered to be “direct 
determinants of specific behaviors.” Even though respondents showed positive results in their 
environmental attitudes and specifically to the question of how much they like or dislike littoral 
plants, they are still less willing to adopt the behavior change of accepting the installation of 
shoreline or aquatic plants.  
With regard to Violation Fee Awareness, 97% of residents are unaware what the fine is 
for violations of the fertilizer ordinance or improper disposal of grass clippings. Fines are in 
place to enforce the ordinance; however, not only are individuals unaware of the consequences 
of breaking the law, but there is a lack of enforcement of the fine on residents. Key Informant 2 
expressed mixed views on the difficulty of neighbors policing each other for compliance. While 
a neighbor might provide warning information to someone using a spreader, for example, it may 
not be always clear what is in the spreader. Additionally, a neighbor’s responsibility is to educate 
others rather than report violations. What residents have found success with is verifying if 
landscapers have met the requirement of being certified and have a decal. This confirms whether 
landscapers have taken the appropriate Best Management Practices course offered by the county. 
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Around forty-nine percent (49.3%) of respondents were aware that landscapers were required to 
be certified. The county extension office does send out individuals for code enforcement and a 
resident stated:  
“They will go out in sting operations and give tickets out in a whole part of the county and 
anybody doing landscaping without a decal they will get warning or ticket. So that has been the 
best way to get the word out, they usually have a list of classes. So, they can provide them with a 
warning and how they can get the decal they need.” Key Informant 2 Interview 
 
 Similarly, there is lack of awareness of the blackout period when fertilizers are banned. 
Perhaps most telling is that 69% report that they have not viewed any outreach information 
related to the fertilizer ban. It’s possible that the situation in Lakewood Ranch may call for an 
approach more in line with Oreg & Katz-Gerro (2006) finding that environmental education 
should focus more on cultural value orientations than increasing environmental knowledge. An 
individual’s lifestyle is an expression of their values, and in order to address issues (behavior) 
related to an individual’s lifestyle, one must take notice of the connection between behavior and 
the gratification associated with fulfilling values (Oreg & Katz-Gerro, 2006). For example, in 
this study participants widely valued aesthetics; Aesthetics and misconceptions that the 
stormwater pond is actually a natural lake play a large role in impeding the adoption of pro-
environmental behavior. This value could be addressed by finding an aesthetically pleasing 
middle ground that could also convey the benefits of shoreline and aquatic plants that better the 
pond’s ecology. It should also be noted that homes on stormwater ponds are an investment 
increasing property value (Figure 26) with Lakewood Ranch homes ranging in price from 
$150,000 to over 2 million dollars. This lake perception is not entirely the fault of the resident as 
Lakewood Ranch sells homes with the premise of being Lakeview Property. One resident 
explained:  
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“...I wouldn’t want to see like a row of plants put in between us and the lake or between it and 
the lake because then, you’re kind of losing the view of the lake which was the whole idea of 
having a lot on a lake.”  (Group 3, Participant 18) 
 
The experiences at Lakewood Ranch are in line with the findings of Stern’s (2000) study 
which show the limits of a single-variable explanation for behavior change. Behavior is better 
determined by multiple factors, in combination with each other. In this study, interacting 
variables are the interaction between the regulatory fertilizer ban with increased information 
dissemination. 
Information among residents is communicated through landscaper and homeowner’s 
committees. Good attendance at HOA meetings over the years has played a role in awareness 
and ability to communicate information among Lakewood Ranch residents, more particularly, 
members of CEVA, the most active HOA employed in the survey (Figure 15). In other HOAs 
which have poor participation, this may be considered a barrier to effective communication in 
the collective neighborhood. Participants stated that they would want to know what the water 
quality of their ponds is, mainly the presence of significant amounts of pesticides and nutrient 
runoff. This would prove whether the authority implementing these controls (fertilizer ban) and 
encouraging installation of littoral plants are indeed justified in doing so.   
 Informal communications with various residents also revealed a strong desire for water 
quality data – data that was not available to the best of the knowledge of the researcher. Routine 
water quality measurements are not done in the majority of stormwater ponds in Lakewood 
Ranch. Communication in order to make change “filters up” in Lakewood Ranch. It begins with 
the neighborhood committee until it eventually reaches CEVA. Communication can be improved 
upon by providing clearer channels.  
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8.4: Research Question 3: What areas (awareness, attitudes, capacity, and constraints) should 
researchers target to facilitate behavior change and how effective is the social outreach in place? 
 
8.4.1: Effectiveness of Outreach  
Based on the preliminary findings shown in Figure 19 and Figure 29, the low percentage 
of respondents who have viewed outreach materials on the fertilizer ban and stormwater systems 
(only 20%) indicates a need to increase awareness. “Lunch and Learns” are presentations by 
extension officers which incentivize/lure residents of neighborhoods with an afternoon lunch and 
short presentation to convey environmentally sound practices for their landscapers. Extension 
officers also answer questions while doing a “walk-about” where interested residents walk 
around the neighborhood with the officer to address landscaping issues within their community.  
 
“It is difficult to get a mass word out to a whole county not everybody reads the paper--a lot of 
people don’t read the paper. So there’s so many avenues you have to go through to reach people 
and it still feels like you don’t reach them all.” (Key Informant 2) 
 
While the singular experience (of a “Lunch and Learn”) appeared to be from an 
observational standpoint successful, the effectiveness of social outreach will be better measured 
after strategies such as a tent event are added to disseminate information related to the fertilizer 
ban and stormwater ponds. Additionally, a second survey after sharing the results of future water 
quality data will likely have more of an impact on resident’s inclination to become involved in a 
restoration project, as it did Serrano & Delorenzo’s (2008) study of coastal communities with 
stormwater ponds. Their study had both a quantitative component of water quality testing and 
surveys. Their water quality results showed microcystin and fecal coliform levels which 
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exceeded health and safety standards. Nutrients were also found to exceed EPA criteria as well 
as average monthly nitrogen levels exceeded estuarine eutrophication guidelines in previous 
years (Serrano & Delorenzo, 2008). 
 
8.4.2 Targeted Areas to Facilitate Behavior Change 
Similar to Corbett’s (2002) study using the theory of planned behavior, finances were 
found to be an incentive in behavioral choices, as they are in these findings (Corbett, 2002; 
Azjen, 1991). According to Key Informant 2: 
 
“A large number of homeowners listen to money when you talk about the costs of things they will 
often pay attention to that and the aesthetics are another trigger. So, if things are termed in ways 
that can save them money and ways that can save them time or are aesthetically pleasing they 
will usually pick up on that message” (Key Informant Interview 2) 
 
The notion that Azjen (1991) purports is that attitude will guide an individual’s intention 
which will then guide their behavior. Studies utilizing the Theory of Planned Behavior suggest a 
relationship where a person’s position as part of a social structure influences their values which 
create their worldviews. The worldviews shape their attitudes and guide their intention to commit 
a behavior (Oreg & Katz-Gerro, 2006; Azjen 1991).  
As noted in Research Question 2, the relationship between the values of residents and 
their behavior should be examined, in particular their aesthetic values. The majority of residents 
recognized many values of ponds in terms of environmental amenities and utilitarian function 
(Figure 26). However, it seems that their aesthetic values coupled with the perceived notion of 
“lakefront” property and deep social norms associated with deep desire for a green lawn need to 
be addressed before implementing intervention strategies (Oreg & Katz-Gerro, 2006; Robbins, 
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2007). It could be beneficial if Lakewood Ranch settled on aesthetically pleasing littoral plants 
based on resident feedback and include such information in real estate advertising materials.  
Additionally, while residents may be aware of the consequences of their actions and 
continue to engage in environmentally detrimental behavior (Robbins, 2007), key informant 
interviews and outreach awareness results (Figure 19 and 29) indicate a need for increased 
awareness of stormwater pond function,  information about the Manatee County fertilizer ban 
and available water quality data. This should begin with the HOA since it is the regulating body 
for landscape practices (Research Question 2). HOA meetings could be used to keep residents 
involved and aware of the law and fines associated with violations of the law. This could also be 
a venue to communicate with landscaping committees and arrange neighborhood presentations 
or Lunch and Learns with an Extension officer. Ideally, this would improve attitudes toward the 
installation of littoral plants, increase awareness of the fertilizer law, and provide knowledge to 
residents of the impacts of their behavior on stormwater ponds and NPSP.  
Reimer et al. (2012) explained that there remains a lack of understanding on how to 
encourage adoption of effective behaviors. It is important to understand the role of the resident, 
characteristics of Lakewood Ranch, and studies like this one to determine how individuals view 
the acceptability of Best Management Practices and creates a holistic perspective which 
encompasses all factors that influence behavior (Reimer et al. 2012; Reimer & Prokopy, 2012). 
Similarly to what Blaine et al. (2012) found in their review of literature on resident behavior and 
attitudes regarding landscape practices and chemicals, these results point to ambiguity in 
behaviors and perceptions of the homeowner. Like Robbins (2007) work, this study also paints a 
picture of an individual whose acknowledgement of consequence is second to stronger social 
contextual pressure. With this in mind, environmental managers need to examine and utilize 
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norm-enforcing entities (the HOA) to enforce the desired behavior changes of this study. Just as 
the HOA can perpetuate environmentally deleterious behavior through its strict rules and 
immaculate lawns so too its authority can be used to stimulate and jump-start pro environmental 
behavior.  
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Chapter 9: 
Conclusion 
 
The purpose of this research was to capture the perceptions, awareness, and knowledge of 
individuals and communities which affect stormwater NPSP through their behaviors using 
Lakewood Ranch as a case study area. The focus was on three intended behavioral changes: the 
fertilizer blackout period/ban; acceptance and installation of shoreline and aquatic plants; and the 
proper disposal of nutrient carrying grass clippings. 
Social indicators are useful in managing NPSP due to the lack of a discernable point of 
origin for pollutants. Pollution is largely the result of human behavior prompting issues to be 
addressed through community initiatives. The over-fertilization and over watering of homeowner 
lawns is  a major source of NPSP spurred on by social norms to conform to the homogenous 
green, plush landscapes within neighborhoods in which residents are held accountable by 
Homeowner Associations (Fraser 2013, Nassauer et al., 2009).   
In the study area of the Master-Planned community of Lakewood Ranch, homeowners 
are applying excessive amounts of fertilizer than needed to maintain turf. This action combined 
with overwatering and the large amounts of rainfall in Florida, have resulted in stormwater NPSP 
contaminating ponds and the greater coastal/Manatee watershed. Water quality issues including 
fish kills, eutrophication and algae have led to Manatee County enacting a fertilizer ordinance to 
aid in improving water quality and prevent future problems. A web-based survey was sent out to 
3,412 e-mails through official Lakewood Ranch e-mail by the University of Florida research 
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term which the student investigator was a part of during the course of this study. A working 
sample of 626 was used to provide a snapshot of the perceptions of the Lakewood Ranch 
population. Secondary focus group transcripts conducted 3 years prior were also used, as well as 
two key informant interviews with a landscaper and Manatee County official. 
The result of this study indicated the residents substantially lack awareness of the dates of 
the fertilizer ban, fertilizer ordinance and grass clipping violation fee. Additionally, outreach 
revealed that 69% of residents had not seen any materials related to ban. While respondents were 
neutral to positive in their answers regarding shoreline and aquatic plants as well as pond values, 
they remain hesitant to allow the installation of littoral plants. Interestingly, the results indicated 
that they were well aware of the purposes that shoreline plants serve as barriers and nutrient 
filters, and yet they remain opposed for aesthetic reasons.  
This study revealed the perceptions and opinions of residents about behaviors that will 
assist in mitigating NPSP. While the results indicated that residents substantially lacked 
awareness, the Key Informant interviews countered that, stating that they are well aware of their 
actions. The need for a green, pristine lawn year round is a strong social norm, especially in 
communities with HOAs which are meticulous about landscaping appearance. A major issue is 
that aesthetics is overruling the better judgment of a highly-educated community. As one Key 
Informant states, from a strictly personal perspective:  
 
I think it’s coming from this boastful, prideful [perspective] ‘I have the greenest, best looking 
yard in the neighborhood’ and the person who has the greenest, best looking yard is held on a 
high pedestal and given recognition for that and folks that walk by always say’ oh your yard 
always looks so nice’ and always receiving those affirmation to continue apply more and apply 
more whether it be pesticide, water or fertilizer.” (Key Informant 2 Interview) 
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This research concludes that in order to ameliorate stormwater NPSP through behavior 
change, environmental managers will first need to obtain water quality data to present at HOA 
meetings and to landscaping committees to convey problems in stormwater ponds as a result of 
their behavior. An initiative to spread more awareness about the provisions of the fertilizer 
ordinance will need to be more effectively communicated to the community as a whole. The 
values of homeowners will also need to be examined more in-depth, particularly the value they 
place on aesthetics. Based on the results of this research, observations, and informal 
communications, management changes should begin with CEVA which has been indicated as the 
most involved and environmentally aware of the various HOAs in Lakewood Ranch. 
This research has added to the literature of social dimension research in addressing 
stormwater NPSP through behavior change. Moreover, it has also added to the growing source of 
literature surrounding the role of landscaping in stormwater runoff in neighborhoods. This study 
is unique in that is conducted in a master-planned community with a unique governing system, 
but has wider implications for other residential areas suffering from excess phosphorous and 
nitrogen used to achieve green lawns year round.  
 
9.1: Policy Implications 
Research in social indicators and into the perceptions of communities is essential in 
creating effective management strategies and policy initiatives. The Manatee County Fertilizer 
Ordinance is an excellent start as shown by the success of the requirement of Landscaper 
Certification. However there is a need for the county to establish methods to ensure stricter 
enforcement for residents, perhaps similar to water use bans during droughts. Based on this 
research, it might behoove Lakewood Ranch or Schroeder-Manatee Ranch to test more ponds for 
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water quality and share the findings with homeowners. Residents have expressed their interest in 
this, and perhaps this will provide the much needed “proof” that detrimental changes are indeed 
occurring. Outreach education organized through committees and HOAs is a great way to 
encourage community involvement in managing their local environment as residents expressed a 
desire for more information on the changes and happenings impacting their landscapes.  
 
9.2: Limitations of Study and Future Research 
The survey that was used in my study was already established when the student 
investigator acquired the position which allowed access to the data from the study. It would have 
been complicated and more than likely cause a negative reaction if more than one survey was 
administered. Ideally, if the project continues after the course of this study which only covers 
establishing preliminary and baseline results, the full survey process is shown in Figure 10. 
Based on the convenience of such a large population sample, the data was analyzed using the 
Theory of Planned Behavior and a conceptual framework on social indicators established by 
Genskow & Prokopy (2011). It should also be noted that these findings are primarily descriptive. 
More robust statistical analysis could provide greater into the complex, enigmatic nature of 
residents in Lakewood Ranch. In the future, the water quality samples in select stormwater ponds 
that are currently being taken will be presented to Lakewood Ranch communities. Water quality 
data in conjunction with the results of future homeowner surveys would provide a more holistic 
perspective, increase the reliability as well as better generalize the findings and create more 
efficient intervention and outreach strategies. 
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Appendix A: USF IRB Consent Form 
 
 
 
 
 
 
Informed Consent to Participate in Research  
Information to Consider Before Taking Part in this Research Study 
 
IRB Study # Pro00013519  
 
You are being asked to take part in a research study. Research studies include only people who 
choose to take part. This document is called an informed consent form. Please read this 
information carefully and take your time making your decision. Ask the researcher or study staff 
to discuss this consent form with you, please ask him/her to explain any words or information 
you do not clearly understand.   
We are asking you to take part in a research study called:  
“Still Waters Run Deep: Landscaping Practices, Community Perceptions, and Social Indicators 
for Stormwater Nonpoint Source Pollution Management in Manatee County, Florida” 
 
The person who is in charge of this research study is Ann Persaud.  This person is called the 
Principal Investigator.  However, other research staff may be involved and can act on behalf of 
the person in charge. She is being guided in this research by Dr. Kamal Alsharif. The 
information provided from this interview will be shared with University of Florida as a part of a 
U.S. Fish and Wildlife Grant. 
 
The research will be conducted at Lakewood Ranch, Florida, Manatee County. In offices, public 
meetings, and the homes of individuals.  
 
 
Purpose of the study 
The purpose of this study is to:  
 Capture the perceptions and behavior of residents and landscapers surrounding 
stormwater ponds and nonpoint source pollution. 
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  This is part of thesis research toward a Master’s degree in Environmental Science and 
Policy at the University of South Florida. 
 The study will also use data from a University of Florida Qualtrics Web-Based survey 
Study Procedures 
 Participants will be asked if they would be willing to take part in a taped interview that 
will take 30 minutes to 1 hour to complete. The interview will occur in person or on the 
phone. If a phone interview takes place, the research will read the consent form to the 
participant and obtain verbal consent and documentation of consent will be waived.  
 
Why is this research being done? 
 The purpose of this study is to find out the perceptions surrounding stormwater ponds in 
order improve the health of stormwater ponds and reduce water pollution. 
 The perceptions, experiences, and concerns of residents, landscapers and key 
informants will be sought through surveys and interviews 
The responses will be compiled and analyzed to come to a better understanding of 
perceptions and determine whether outreach efforts are effective 
We are asking you to take part in this study because: 
 You live in a neighborhood which has a stormwater pond that being sampled for water 
quality. 
 You live in a neighborhood with residents concerned about the health of their stormwater 
pond. 
 Your views, opinions and concerns about stormwater ponds and Manatee county fertilizer 
ordinance will help determine whether efforts to improve water quality are effective. 
 
What will happen during this study? 
 You will be asked to spend about 30 minutes to one hour in this study.   
 It will involve you giving responses to a given set of questions about stormwater ponds 
and the fertilizer ordinance in Lakewood Ranch, Florida. 
 We will talk about your perspectives, knowledge, and concerns about stormwater ponds 
and the fertilizer ordinance 
 The conversation will be audio-recorded if you agree to it. If you decline to be audio-
recorded, you can still participate in the study. 
 Audio-recording will help document your views and opinions accurately 
 All responses and recordings will be kept confidential and you will not be identified in 
research articles or reports that result from the study unless you prefer us to do so. 
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Total Number of Participants 
About 300 individuals will take part in this study.  
Alternatives 
You can choose not to participate in this research study. 
Benefits 
The potential benefits of participating in this research study include: 
Residents may find ways to comply with the new county ordinance designed to reduce nonpoint 
source pollution into local watersheds.  
Risks or Discomfort 
This research is considered to be minimal risk.  That means that the risks associated with this 
study are the same as what you face every day.  There are no known additional risks to those 
who take part in this study. 
Compensation 
You will receive no payment or other compensation for taking part in this study. 
Privacy and Confidentiality 
We will keep your study records private and confidential.  Certain people may need to see your 
study records.  By law, anyone who looks at your records must keep them completely 
confidential.  The only people who will be allowed to see these records are: 
 The research team, including the Student Investigator, and University of Florida research 
team. The data results will also be presented as part of a U.S. Fish and Wildlife Grant..  
Certain government and university people who need to know more about the study.  For 
example, individuals who provide oversight on this study may need to look at your 
records. This is done to make sure that we are doing the study in the right way.  They also 
need to make sure that we are protecting your rights and your safety.   
 The USF Institutional Review Board (IRB) and its related staff who have oversight 
responsibilities for this study, staff in the USF Office of Research and Innovation, USF 
Division of Research Integrity and Compliance, and other USF offices (Department of 
Health and Human Services) who oversee this research. 
 We may publish what we learn from this study.  If we do, we will not include your name.  
We will not publish anything that would let people know who you are.   
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The information acquired from this study will be shared with the University of Florida as part of 
a U.S. Fish and Wildlife grant. The data that University of Florida acquires though web-based 
surveys and focus groups will also be shared with the student investigator.  
 
Voluntary Participation / Withdrawal 
You should only take part in this study if you want to volunteer.  You should not feel that there is 
any pressure to take part in the study.  You are free to participate in this research or withdraw at 
any time.  There will be no penalty or loss of benefits you are entitled to receive if you stop 
taking part in this study.  If you decide to stop taking part in this study, there will no 
repercussions. 
 
You can get the answers to your questions, concerns, or complaints. 
If you have any questions, concerns or complaints about this study, call Ann Persaud at 407-346-
4093. 
If you have questions about your rights, general questions, complaints, or issues as a person 
taking part in this study, call the USF IRB at (813) 974-5638. 
Consent to Take Part in Research  
It is up to you to decide whether you want to take part in this study.  If you want to take part, 
please read the statements below and sign the form if the statements are true. I freely give my 
consent to take part in this study and authorize that my health information as agreed above, be 
collected/disclosed in this study.  I understand that by signing this form I am agreeing to take 
part in research.  I have received a copy of this form to take with me. 
 
______________________________________________    
Signature of Person Taking Part in Study Date 
 
______________________________________________ 
Printed Name of Person Taking Part in Study 
 
Statement of Person Obtaining Informed Consent 
I have carefully explained to the person taking part in the study what he or she can expect from 
their participation. I hereby certify that when this person signs this form, to the best of my 
knowledge, he/ she understands: 
 What the study is about; 
 What procedures will be used; 
 What the potential benefits might be; and  
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 What the known risks might be.   
 
I can confirm that this research subject speaks the language that was used to explain this research 
and is receiving an informed consent form in the appropriate language. Additionally, this subject 
reads well enough to understand this document or, if not, this person is able to hear and 
understand when the form is read to him or her. This subject does not have a 
medical/psychological problem that would compromise comprehension and therefore makes it 
hard to understand what is being explained and can, therefore, give legally effective informed 
consent. This subject is not under any type of anesthesia or analgesic that may cloud their 
judgment or make it hard to understand what is being explained and, therefore, can be considered 
competent to give informed consent.   
 
 
___________________________________________ ____________ 
Signature of Person Obtaining Informed Consent Date 
 
___________________________________________ 
Printed Name of Person Obtaining Informed Consent  
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Appendix B: Landscaper Questions 
 
1. To begin, tell me a little about your business, how long you have done this, how 
many employees. 
2. Whats the best thing that you like about being in this business? 
3. Lets talk a little about your clients- What do they ask for? 
 
1. Fertilizer ban 
a. What are your thoughts of the fertilizer ban? 
b. Have you noticed a difference in your landscaping results? 
c. Have there been any issues with people who work for you not following the ban? 
 
2. Interacting with county officials 
a. How would you describe interactions with county officials regarding the fertilizer 
ban? 
 
3. Interacting with other landscapers 
a. How would you describe other landscapers’practices related to the fertilizer ban 
b. What do you do if you see someone who is not following the ban? 
 
4. Working with HOAs 
a. How would you describe your interactions with HOAs 
b. Any interactions related to the fertilizer ban? 
c. How do they affect landscaping? 
d. How do they affect homeowners’ decisions? 
 
5. Working with individual homeowners 
a. What are your interactions with homeowners like regarding the fertilizer ban? 
b. What are you interactions with homeowners like regarding the treatment of their 
landscapes? 
c. What have you found to be successful working with homeowners? 
d. What have you found that is not successful? 
e. What would you like to improve about interactions with homeowners? 
f. What types of messages do you think homeowners would pay attention to? 
 
6. What recommendations for homeowners to keep good landscapes during the ban? 
 
7. Any other thoughts? 
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Appendix C: Key Informant Interview Questions 
 
1. Tell me about yourself—what is your position and how does it relate to stormwater 
ponds? 
2. What function do neighborhood ponds serve? 
3. How much of a problem is water pollution in your area? 
4. What are your interactions with residents and landscapers regarding the fertilizer ban? 
5. What is your opinion on the fertilizer ban?  
6. How familiar are you with the Manatee County fertilizer ban? 
7. Have you noticed a difference in landscaping or stormwater ponds? 
8. In your opinion, what kind of barriers do residents and landscapers face to adopting the 
requirements of the fertilizer ordinance? (i.e. lack of awareness, prefer a certain aesthetic, 
etc). 
9. What types of messages do you think homeowners would pay attention to? 
10. What do you do if you see someone who is not following the ban? 
11. Have there been any issues with people who work for you not following the ban? 
12. How would you describe interactions with residents and landscapers regarding the 
fertilizer ban? 
13. How often do you notice grass clippings or fertilizer left in the streets, curbs, stormwater 
drains, or ponds in your neighborhood? If yes, what do you do when this happens? 
14. What is your opinion about aquatic and shoreline plants in and around ponds in your 
neighborhood? 
15. Can you describe what the ponds in your neighborhood look like or should look like? 
16. Have you read any brochures, seen any signs, attended any events, or browsed any 
websites regarding stormwater ponds? 
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Appendix D: Focus Group Transcript Questions and Topics 
 
1. Names and neighborhoods 
2. What do you like about living at Lakewood Ranch? Why did you choose to come here? 
3. What would you call the typical landscape, the typical lawn, in Lakewood Ranch? 
4. Acceptable Alternatives 
5. Would you landscape differently?  
6. Do you think that your HOA’s would be supportive of this? (Of having landscape changes that 
would support more Florida Friendly landscapes?) 
7. What do you think about your neighbors? Do you think your neighbors would be supportive of a 
different landscape? 
8. Landscape Companies 
9. Do you apply any fertilizer or insecticides? 
10. Do you have much communication with them? 
11. Do you feel like they [apply] fertilizer and pesticides adequately, too little, or too much? 
12. Do you notice any connection between the fertilizers and the ponds? 
13. Do you understand that how storm water ponds work? Function? 
14. How do you get people (neighbors) to understand that connection? 
15. Have you noticed a difference in time of year when you notice the algae? 
16. What is it you appreciate most about your ponds? 
17. If there were a water testing program would you be involved in it? Would you want to? 
18. Chain of command 
19. Can you talk specifically to your landscapers? 
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Appendix E: Survey Questions 
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Appendix F: University of South Florida IRB Approval Letter 
 
9/13/2013 
 
Ms. Ann Persaud 
University of South Florida 
School of Geosciences 
4202 E. Fowler Avenue 
Tampa, Florida 33620 
 
RE:    Expedited Approval for Initial Review 
IRB#: Pro00013519 
Title:  Still Waters Run Deep: Landscaping Practices, Community Perceptions, and Social 
Indicators for Stormwater Nonpoint Source Pollution Management in Manatee 
County, Florida 
Study Approval Period: 9/13/2013 to 9/13/2014 
 
Dear Ms. Persaud: 
 
On 9/13/2013, the Institutional Review Board (IRB) reviewed and APPROVED the 
above application and all documents outlined below. 
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Approved Item(s): 
Protocol 
Document(s): 
Protocol_v1_08152013 
 
 
Consent/Assent Document(s)*: 
InformedConsent_v1_09102013.pdf 
 
 
*Please use only the official IRB stamped informed consent/assent document(s) found under 
the "Attachments" tab. Please note, these consent/assent document(s) are only valid during 
the approval period indicated at the top of the form(s). 
 
It was the determination of the IRB that your study qualified for expedited review which 
includes activities that (1) present no more than minimal risk to human subjects, and (2) 
involve only procedures listed in one or more of the categories outlined below. The IRB may 
review research through the expedited review procedure authorized by 45CFR46.110 and 21 
CF 56.110. The research proposed in this study is categorized under the following expedited 
review category: 
(6) Collection of data from voice, video, digital, or image recordings made for research 
purposes. (7) Research on individual or group characteristics or behavior (including, but not 
limited to, 
research on perception, cognition, motivation, identity, language, communication, cultural 
beliefs or practices, and social behavior) or research employing survey, interview, oral history, 
focus group, program evaluation, human factors evaluation, or quality assurance 
methodologies. 
 
As the principal investigator of this study, it is your responsibility to conduct this study in 
accordance with IRB policies and procedures and as approved by the IRB. Any changes to 
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the approved research must be submitted to the IRB for review and approval by an 
amendment. 
 
We appreciate your dedication to the ethical conduct of human subject research at the 
University of South Florida and your continued commitment to human research protections.  If 
you have 
any questions regarding this matter, please call 813-974-
5638. Sincerely, 
 
 
Kristen Salomon, Ph.D., Vice Chairperson 
USF Institutional Review Board 
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Appendix G: University of Florida IRB Protocol Submission Form 
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Appendix H: University of Florida IRB Approval Letter 
 
